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peefac:e. 

A DESIBK having been expressed in many quarters for a book 
dealing with silk yarns and the'machinery and processes neces¬ 
sary to convert the line fibre of the silkworm into a wedlvahle 
thr^W, the author arranged with the proprietors of the vfell- 
,known journal, the Textile Manufaciurer, t» publish in that 
monthly a series of articles dealing with th(!Se subjects. 

These articles revised, and lurth(!r illustrat(!d, form the con¬ 
tents of this hook, and it is hoped that this work will be a. handy 
reference volume, and of great assistance to manufactiifws of 
textile fibres who tgay desire to use silk in their fabrics in*some 
of its mitfiy forms ; and to teachei-s and students who ^ish to 
have a knowledge of the Queen of Textile Fibres. 

The author has endeavoured to concisely destS’ibe the priiW 
cipl6s of Silk Throwing and Waste Sfilk Spinning, as exemplified 
in th(! machinery employed in these two industries, most of the 
illustrations being made in section, or diagrammatically, ^to 
facilitate their comprehension by a student ignorant ofjihe trades 
concerned; and machinery calculations Rave beem jjurposelj 
^ept out in*ordor not to divert attention from the main principle 
of each process. • 

The author, who has personally had many years’ Aperience 
in th* silk trade, takes this opportunity of thanking his many 
friends, machinists, managers of worlds, foremen,‘and workflien 
who have given, In their respective capacities, invaluable .assist¬ 
ance in th# preparation of this bqpk. 


December, 1920 . 


n. R. 
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(iLOSSAKY. 


Ifar(\-ii T]\o united brius or strands spun by tiie silkworm. 
floolhoard. —Two thin boards of wood hinged together like a book in which 
to r<miove a stiip of silk from filling oiigine, comb, and to hold the 
strip ol silk whilst mulergoing the dressing operation, 

Bvoh '^,—A certain numboi of heads or hanks of raw silk bound togcLln’r by 
bands in Llie b)nn of an oblong book. Twelve bfK)Ks make a balCjof 
raw silk. 

Bnn. —The two strands emitted by the worm when spinning its cocoon. 
Cnrr/er.—Small rollers acting as supports to rovings bctwr*cu back and 
front rollers of drawing miudiiuery, roving frames, anil spiimnig frames. 
(7,n/.s.—The qualities or names under wliicli raw and waste silk is sold. 
(\l.'nfr watiU'.— TUc waste made during the cleansing of wound nett silk 
friun foul pieces anti “gouty” places, 

(^>coo».—The silken covering of ilir jnipie. A doubh* cocoou indicates tiiat 
two worms )ia\e sjmu side by side whilst a piercc-l <*ocooii means that 
the moth nas eniorged or “ pierced ” the cocihui, 

^(•(ja7nniin(j .—The operations of freeing, wholly or in pait, the silk thread 
fropi its covering of soiicm or gum. 

Denicri7i(f. —The dividing of reeled nett silk into eounts or sizes. 
•I)ischargi7ig. —The operations necessary to boil silk waste and silk yarn 
/rr<‘ /.rom gui?. 

Pra/f.-^-J’he drawing out of one or more ends of sliver or rosing into a 
tbinnor end. 

Drafts. —Tlie name given to dressed silk, the term “ first draft *' denoting 
tlie longest lengtli of fibre possible to obtain out of any given quality of 
waste, the second draft l>eiug tiic se<‘ond longest length of fibre, and 
so on. The lengths are usually denoted as follows 

f.on{; drafts Shorts. 

Knglish I, ^ drafts. 2nd drafts. drafts. 4th tlraftn. Mb drafts. '■’Ui \rafts. 7th drafts, 
method /,j 

I A It <■ 1st drafts. 2nd illafts Srd drafts. 4th draft*, 

method f 

Drawing. —'Fhe prejiaration of di-e-scd silk previous to spinning—tliat is, 
alb the processes after dressing, carding, (Munbing, up to the spinning 
frame. 

DnCsing. —¥bi; separation of the different lengths of fibre. 

Z'Urom.—The pure silk thrl^ad spun by tlie worm. 
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Gonly. —A thread having ou it thiek, pugh places. 
ftraine .—The egg of the silk moth. 

Cunt .—The hard gum-Jikc <-overing of the*silk thread (fibroin). It is also 
(•al[pd “ sericiii ” and “ hast 
//ffnfc.—A ftkcin of thread of a fixed 1 iigtli. 

L(nig fipun .—A term used to indicate that the yarn spun from silk waste is 
spun from silk drafts wliicli have not'hooa “ cut ”^fter dressing, and 
in contradistinction to short spun, which used to imply that the 
drosso(.l silk was cut into short lengths prior Co (yarding, drawing, and 
spuming, but is now often applied to waste srtk yarn of shorV fibres 
whieii has lH*en cardi-d. 

Nett m/A.— Sometimes sjielt “ neat silk A term usod in (contradistinction 
to “spun silk,” really being a name apjji^ed to all silks produeod by 
the silk throwster. 

No-ihroir. —A tliread coniposi'd of filaments of raw silk wound together 
with a very small amoiint of twist. 

A’oi/.'-'-The short silk which has been sepamted from the loijg fibres in tliT 
dressing operations, and also the short silk eomlicd out ^of tlio noift 
from the dressing frame; the noil from the last-named machine being 
called “ long noil,” and the noil from the eornh the “exhayst noil 
Oign}i:nu \—Nett silk used as warp. 

Udlch ^—The distaiff-c lietweeu hack and fnmt rollers in any drawing or 
spintiiuji inaehme. * ^ ^ 

Itaiv .s7//i.—I'he thread prodiyed by cocoon rt'(‘lcr and so^d in form of 
skeins, ('acb thread composed of a number of filaments. 

RiiW}/ thread. - A tfiread showing rtiin places. In raw silk this is caused 
, by had rt*eling, in sjuin silk by une\eii ilnAsing, or t^)o^nucli drifft in 
the spinning. 

Schnp}H \—Refers to a spun yarn winch has been sfiun from waste which 
has ant been fully discharged or degumrntd. 

■ Sc/m/^nnf/,-••The fermentation of si'kwastc^at low temperatures to s»Mteu 
the gum or hast (sericin) on the silk fibre. , 

Scroop. —Till*rustling sound given out by silk yailia and fabrics,^ind whicli 
is caused by such yarns or materials having been passed through an 
acid bath. • 

Sericiti .—The “ soluble by water ” iiortion of the filire spun the silk- 
winii. See Gum. * 

Short apmnmg. —The processes necessary to spin yam made from fibres of 
dressed silk which ha\c Iwon cut fiito short lenjjths. The term is 
applied aj^so to yarn spun from short fil^pcs of silk, which, preparatory 
to spinning, j;ia\c been carded and drawn ou Hilary or ♦oiler drawing 
frames. 

Singles .—llaw silk which has received a slight twist in the spinning frame, 
if the yarn is required for weft purjioses, wnl a liard twist if required 
for warp purposes. 

Shver .—The ribbon-like silk, delivei-ed by any drawing frame, without any 
twist in it. * 
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very few energetic firms who liave proved themselves 
capable of competing against all comers in the open* 
market. 

Of late years some cotton and worsted manufacturers 
have turned their attention to silk, and instead of looking 
to Macclesfield Und Spitalfields as the centres of the Jtritish 
silk weaving industry, we now turn to Bradford and 
district, or to Glasgow, whilst Manchester and the neigh¬ 
bouring East Lancashire towns get through a fair amount 
of spun silk for shirtings, zephyrs, striped goods, etc,; 
and although there probably never were fewer who 
could strictly call themselves “silk manufacturers,” it is 
bjvely there never were more users of silk, even in the 
jialmy days! of the trade. This new life tends to bring 
the trade” into line with other textile industries, and as 
■cotton and, worsted manufacturers find there are no great 
' flicultios in the manipulation of silk, the number is 
likely to'increase rather than diminish. 

Of tne two branches, spinning aiul throwing, the former, 
as applied to the treatment and iireparation of so-called 
waste silk, is by far the more important in this country ; 
for whild tlie latter has been a declining trade since the 
“ eighties,” there is to-day in hlnglaud waste silk machinery 
capable of turning out mure spun silk yarn than ever 
before; so in the gloomy picture of the decline of the silk 
trade it is pleasant foivbeahle to recoi’d one branch which has 
even managed to hold its own. Throwing, as one of the 
‘three distinct sections into which the English silk industry 
is divided,—namely, throwing, .spinning, and manufactur¬ 
ing,—seems to be the branch in which we, as a nation, have 
failed all together to keep pace with continental throwsters. 
Tmprhvem^nts injnachiuery can he traced to-American 
and continental, sources, but they have not been generally 
adopted by English throwsters. 

There is a, large /ibid op^n for our manufacturers, if 
they could*^and Vbuld cater better for the home market. 
At one tiuie sijk was looked upon as a luxury, but now. 
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owing principally to thc.fact that a uje has been found for 
waste silk which formerly was of little commercial value, 
its use as an .article of adornment is ‘practically universal. 
When it is borne in mind that for every 1 lb. of raw silk 
produced tliere is about I/, lb. of uiireelable silk remaining, 
an(J which, prior to the invention of sjlk spuming, was 
almost valueless, it will be at once recognised that there 
was a groat possibility before an industry which wauld be 
able to use up this vast accumulation of waste. Hitherto 
no work has been written showing the whole diistory of 
the silk from worm to thread, and only very brief and 
erroneous references can be found on the spinning of silk 
waste. A great deal of the machinery used is common to 
other spinning industries, and where that is the case 
it has not been deemed necessary to go into any‘'grcat 
detail. On the other hand, some processes are peculiar to 
silk, and those have been fully described. In no cas4> has 
it been thought advisable to enter into any machinery 
calculations, such as the nicithod of finding* the draft 
wheels, change wheels, etc., all of which calculations ^an 
'ie gor from machinists, and have been published in man/ 
te.xt-books. 



CHAPTKK I. 

THK SILKWORM—E(1G-HATCHING. 

The silkivorm. — Almost every country seems to have 
some kind of silk-producing insect, but we generally turn 
to (Ihina, Japan, Italy, and Southern France as the 
only countries where the silkworm—which is the chief 
producer of industrial silk^—c^an he successfully reared. 
This is a mistake, for in our own country, without the aid 
of artificial means, silkworms have been reared from the 
egg. - Splendid specimens of moths have been obtained, 
and experts who have studied the subject, and who have 
for years cultivated the silkworm, are of opinion that quite 
as good silk can be produced here as in any other country. 
The reason why this is not an English industry is that 
labour is too expensive as compared with native labour 
in China and. Japan and 4hat of the peasants in France 
and Italy. It has. however, been proved beyond a doubt 
that the silkworm can be reared here just as prolifically as 
on the Continent, and there are worms in England to-day 
which have been bred from stock introduced very many 
years'ago, and still the moths show no signs of degenerat¬ 
ing nor does the silk appear to have become any worse. 
The eggs, or “graine,” of the silk moth vary in size, 
accoirJing to the family to which they bclong,‘but generally 
speaking they aKC abevut the size of a pin head, and so 
hard that a person might stand on them without breaking 
them. If stored in a cold place the eggs can be kept for 
aljnost any length of time, but if put in a fairly warm 
room the eggs can be hatched pretty (]uicky,‘ although it 
is always well not to force them too much. Care should 

Ol) 
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be taken that the wormsido not appeay before the mulberry 
is in leaf, or whatever food it may be intended to feed 
them on is quite ready. • * 

After hatching, the worm begins at once to feed, and is 
most voracious, doing nothing but eat tor from three to 
five weeks, when it is full growm, having^in the meantime 
cast its skin no less than three or four times. 

Spiniiinri cocoon. —Fig. 1 shows the worm Commencing 



to s[)in it.s cocoon, which it starts when full growu’.\ The 
thread, ’which is secreted in two glands near the head, 
comes from the worm’s underlip in two strands, or brins, 
w'hich unite, and are then termed “ have.” Home ^ecics 
attach themselves to the twig of .a tihe, (as will be seen 
from the illilstration) before^coinmencing to spin, whilst 
other kinds secrete themselves between two or three leaves, 
and then envelop themselves in a cocooaof silk. * ■ 
When thh cocoon stage is reached, the worrfl is in wtat 
is called the pupa, or chrysalides state, and thus it renyp,ins 
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through the winter. , At the approach of the warm i.-eather 
it gives out a kind of moisture to soften the silk at one 
end of the cocoon, lhe;i begins eating or pqshing its way 
out, and soon what appeared months before an ugly-looking 
caterpillar hursts forth a winged creation—a beautiful 
moth, as gi-eat a .transformation as man can imagine. It 
is only when the moth is rcciuircd for breeding purposes 
or precervirfg as a specimen that it is allowed to pierce the 
cocoon, as immediately the silk is thus broken it is unreel- 
able, and the pierced cocoons arc only fit for waste-spinning 
purposes. 

Serkin — Fibroin .—As the fluid thread is produced by 
the silkworm it is coated with a kind of varnish known a.s 
“ gum ” or “ sericin,” which becomes hard in a few days 
after the worm has completed its cocoon. This gum will 
dissolve in water, but the thread or “ fibroin ” itsidf i^ in¬ 
soluble in water, although the chemical composition of 
each is very similar, as will be seen from the follewing 
analysis. The percentages ate only given appru.ximately ;— 

< Fibroin. Soiiriii. 

^ 49 pi*r cent. . . . (-urfKin . . . 424 jatrceiit. 

,, . . . llytliMgeu . . <1 

194 . NitiMj'on . . 104 

2“)^ ^ • • • (Kys^cn. . . o'» 

It is»also interesting to compare the composition of the 
worm itself with that of the mulberry leaf:— 

Drieil Worm-^. 

eorit. . . . C.ii'Loii . . . 44 ]iei cent 

7 ,, ... ny(lri>!<fii . . (i 

1(( ,, ... Nitrogen. . . o ., 

2t> ., ... O.vygen . . if) ,, 

sT ,, ' . ,. . Mineral nwUer . 1*2 

Varieties of moth .—There are hundreds' of different 
varieties of silk moths, family Bumhyciihv, hut the best 
ki^iwti and most profilic is the genus Boinhyr, which 
includes l^omhi/x • mori, the typical Chinese silk moth, 
whipih prodvuces the best silks of China, Italy, and France. 
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In Fig? ‘2 is shown the*wonn or lanvio A, the cocoon B, 
the male moth (!, and the 
female moth I), of the 
Bomhyx mori. As will 
he seen from these, the co¬ 
coon is very small—about 
the size of a pigeon’s egg 
—but it is very compact. 

All cocoons produced by 
the Bumhyx are reolabic, 
and are termed closed co- . 
coons — i.r. the thread 
covers the ends of the 
cocoon without any ap¬ 
parent break, whereas 
some species produce iin 
open cocoon—/.c. ^a co¬ 
coon with what appears 
an opening in the outer , 
covering of silk at the Eic. 2.— lUimliyj’ imtri, larva*, (lejoon, 
• end, fl'om which th(' moth moth. • 


would emerge. Some, but not all, of the 

so-called opened 

cocoons arc reelable. 

t 

• 

The composition of the 

liomhi/x mori silk isT as fob 

lows : — 

• 

« 

. 

W ater ..... 


. 

per amt. . 

Fatty ami resinous 


0-70 

Mineral .... 


1-12 „ t 

Gum* ..... 


22-.W 

Fibroin. .... 


(■«;!-in „ 


The food tf this particular worm is the leaj^of thc»white 
ntulherry tree {Munis (ilha), and the fcav of frosts in the 
early spring on the Continer^j is not so much on account 
of the damage it^will do to the worms as the fear lest it 
will nip the budding mulbi'rry trees, %,nd« so ifelay |he 
foliage that’tlm eggs may be hatched Uetore tlierc is food 
for the young worms. 'I'he frost scare iy. often mad* use 
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of in the earl}' part of spring liy speculators endeavouring 
to run up prices of raw silks. They give out, that owing 
to frost the mulberry wfil he delayed, and the .young worms, 
having no food, will die, and hence there will be a scarcity 
of silk. The mulberry is a rare tree in this country, and 
lettuce and'dandeJion have been found good substitutes on 
which to feed the worm, hut there is nothing to eijual the 
naturai food'of the silkworm. 

The nc.\t best-known group of silkworms is the tiissah 
(tasar, tusuar, tussore), of which the Anthcrca mylitta is 
the principal. Tig. :! shows the cocoon at A, the male 
moth at 15, and the female at C. (Figs. 2, 3, 4, and 5 arc 
reduced to half the actual linear size of the insect, etc.) 

The Mylitta spins a much larger cocoon, and is in every 
respect a larger W'orm than the Itomby.r. It thrives in 
India and Ohina, and although there is a considerable 
differf'nce in the texture of the China tussah and the Indian 
variety, the latter having a coarser lihriL both silks are the 
product of the same worm. For waste-spinning purposes 
the.f'hina tussah is preferred on account of its finer thread, 
but throwsters hold to the Indian as being cleaner and 
firmer. ,\lthough the Mylitta is really the only variety of 
the . I;tf/n7’c«.family which'produces real tussah, there arc 
a score' which ])roducc similai silk, all helenging to the 
same gmus of insect. Whilst the Bui)ihy.r ywri produces 
the finest silk, the fibres measuring from to in., 
diameter, thi; Anthnra mylitta produces the coarsest silk, 
whiclvvaries in diameter from i,!,,-,, to in. diameter. 

'J’he colour of the Bomhy.r miiri silk varies from pure 
white to creams, and yellows to rich orange; but after 
boiling or di-scharging, the darkest shade wall come out 
cream; whereas the tussah which varies from light crea'ni 
to dark red-brown, will not give up its colour so easily, 
and it is only by the help of peroxides, or, otherwise chemi- 
cal'y treating'it, that light shades can be obtained. Com¬ 
paratively speaking, very little of the so-calleij tussah waste 
which combs to this market is really tussah; at least, it is 
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nol tltc product of tli» Mi/Iitta, l)yt of the many wild 
varieties which abound in China and India. A great pro¬ 
ducer of what is called the Indian tuesali is the species known 



0 


'A.—Antfu'i<‘(( inifhtfti, tiocoon, moth. 

* * ^ 

as Janfimol iht^ Aiitherea family, knowVi by the native.s as 

Miuja. 'i'fie^ ntherea royl t, wh ich is bred in tlic Himalayas 
at a great elevation, produces one .of the b.est Indian tu««ahs.' 
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SILK THROWINli AM) VASTI^SILK S1>IXMN(-1. 


Doiihtloss the differepeo iii textune l)etwcen the Indian 
and China tnssah, tlio product of the is due partly 



to climatic influences and partly to the difference in food. 
Ihe h)ai of the oak is the host-known food for this class of 
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THU SITK^OIHI—JiGG-IIATOHIKO. 

woiTu,«bat there are a score of ditl'erent varieties of loaves 
on which the worm thrives. Anotlicr <i;cmia belonging to- 
the Aiithi'rc<i family, and one which'is valued very much 
in Japan, is the Yama iimi. J<'ig. 4 show.s the worm A, 
the cocoon B, the male moth t'-, and the female moth D. 
It is an oak-fooding variety, and spins a qipility of silk 
whi(‘h is much appreciated on account of its sti-ength, but 
the colour is not so good as that of the silk of the Jiombyx 
Mori, the cocoon having a greenish appearance. The 
Yaim nidi can be reared very well in England, and (fht of 
fifty eggs sent to an expert hr the first year of introduction 
to this country, forty-nine were hatched; the worms 
reared, spun their cocoons, forty-nine perfect specimens of 
moths emerged, and their progeny still exist. 

The Pcrnyi'vi another variety of the Ant lured' t^owy 
which can easily be reared in this country. It produces a 
good silk, very similar to the Mori. It is an oak-fwding 
worm and is indigenous to North China, w'herc of late 
years much attention has betfu paid to the retiring of this- 
variety for cnmtneree. 

Of'the (Utrniia family tlie Attanm Ci/nfliia is showti 
in I'ig. .')—the worm at A, the cocoon at H, the male motl: 
at ('-, and the fomali' moth at 1). It also is,a valuable .silk 
producer, aiul thrives in North tJiina and Japarf, feeding 
on the Arlantliu.'i </l(i)ulnlo.'<d, which 's very similiy to our 
ash. It produces a long greyish cocoon. * 'I’lie liirini is 
the Ci/nt/iin introduced into India, wdiere it foods on the 
castor-oil plant and produces the silk known as Beivgals. 

IVikf H'orms .—As reference has occasionally been 
made to wild silkworms, it is well to hero state that the 
description applies to those varieties which are lyitched 
i»ut in the open without any atteilipt being made to 
cultivate th6m or keep them under cover, except perhaps 
in a very primitive way. Many of the cocoons of the 
wild worms are probably collected aud*tbc, pupil killed to 
prevent tire moth developing, and s’juh eot^ions will bo 
reeled; but naturally the silk is not so good as.that ijf the'' 
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SILK TIIROWINO ANT) WASTK^SILK SPINNING. 

• • 

worm winch has been Ctti-efully tei*(3ed and shielded from 

climatic changes of temperature. In many of these wild 



^tfdcun CifufJltd, Iftrvfo, cocooii, moth. 


^species the fiioths ‘iro allowed to burst from the cocoons, 
thus, rendei'ing them useless for reeling purposes. They 
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are exported to Europe as “ pierc^'d cocoons,” suitable 
only for waste-spinning purposes. Pierced cocoons are 
far more preferable to the silk waste spinner than perfect 
cocoons with the lifeless chrysalis inside, as in the latter 
case it is a troublesome process to separate the wormy 
matter from the silk, to say nothing of the extra weight of 
useless matter purchased. There are many wild varieties 
of silkworms in China and Japan. 

On the other hand, the Bomhijx vwri and other valuable 
producers of silk are most carefully and elaborately tended, 
either by the peasantry of the various countries in their own 
homes, or by large producers in establishments erected for 
the purpose, and employing numbers of attendants. The silk 
industry of the East is divided into two sections—namely, 
(1) the rearing of the worms and (2) the reeling of the 
cocoons. To give some idea of the amount of tending which 
must be necessary jn rearing the domesticated wovm.s it is 
calculated that the worms hatched from 1 oz. of “ grainc ” 
eat during the thirty-one d^y's which elapse friim the day 
the eggs are hatched to the day when they commence 
spinning something like l.'illO lb. of leaves. After the 
worms in the rearing establishments have completed 
spinning, the cocoons are carefully examined and sorted ; 
the most perfect are set aside for breeding purpdscs, and 
the remainder are baked or steamed" in order to .destroy 
the life of the pupie. The averagc^production of 1 oz. 
of eggs is from 87 to KH lb. of cocoons—that is, of course, 
unpierced cocoons—which includes the weight of the 
pupil' or chrysalis. I'he cocoons set aside lor reeling are 
next sorted into grades—good, bad, and indifferent. 

The raw^silk trade of the world has expanded very 
considerably during the last twenty years, particularly in 
Japan. This country has. recognised the value and 
importance of sericulture and has specially catered for the 
American market. The following difigra*ns illusti^tes 
the position of the silk trade at the end of yeifr 11)17. 

Tn diagram Fig. ff the columns A ]l, represent Japanese 
exports of raw silk ;— 
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SILK THIIOIVIXL AND WAST^, SILK SPINXING. 

A = i5,-ili0,00() 11). iB,year 1888. 

H = 80,00(1,000 11). in year 11)18. 

C represents proportio*) of English iinport.s, of raw silk 
1,004,54(1 lb. in year 1018. 

The other columns show proportionately the Euitod States 
iin])orts of ^-aw s^k, being 5,8‘20,()4l) lb. in year 1888 and 
increasing (o 84,840,107 lb. in year 1018. 


J 

YEARSI888 1898 1908 1918 1918 ABC 

I*’)).'.. G uml 7. — Haw ^i!k. 

I ho diagram, big. i, rejiresents the world’s eonsi.inption 
of raw silk, excluding that of China and Japan which is 
unknown;— 

A'represents English consumption. 

1> ,, America’s ,, <■ 

C ,, \\'ortd’s 

•Column 11 indicates the commanding position attained by 
America in jiear 101,1 when world’s consumption amounted 
- to 49,47.'’),2v() 11), 

Since 1011 America has used still more silk 
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GOCOUN J{EKr,lN(j .\NI) GHI.VLITIES OF SILK. 

C'orooii rediiKj. —Itooliii;; is a very simple hut tedious 
prores.s, and, on account of tlio silk fibre lieiufrsirvery fmo, it 
takes a long time to reel I lb. of silk. One authority has 
staled that it takes from ‘2001) to 2b00 silkwcu'ins to p*roduce 
1 lb. of silk There is no viny elaborate or ex|)ensive 
machinery re{juired. Fig S. represents a reelinj} machine. 



■whose parts are, as follows :--.A, the basininto which the 
V-ocoons B are placed; (), a small circular ])late through 
which the cocoon ends arc jiasscd to gatlaw them into one 
end, whfth is conveyed over the small wheel ]), then under 
the small wheel F, to the jioint b’, where, the thread is 
twisted round itself to weld the cocoon ends together jjcfoi'e 
it.passes on to the swift (4. 

The watcp’in the basin is kept at a uniform temperature 
by means of steam Into this water a number of cocoons 
are placed, and flio operator whisks tlinn jibouf with a 
■small stick or bunch of twigs until tbe*natura,l gum w'ith 
which the fibit' is covered softens, anef so allows <1116 tbtoad 

/■I • 
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t 

* ♦ 

to adhere to the sti,ok, when the outer eoatini{.ot the 
cocoon, being coariie and uneven, is stripped off and put 
aside as waste, for the tipinner of waste silk yarns. After 
tfiis coating has been removed the reeler finds the end 
of the true or reelable thread, when four, five, or more of 
such ends q,re takf.n up and passed through the guide C to 
make one thread. The number of ends amalgamated varies 
according to tlie quality of the silk and the size or count 
required. Only the middle portion of a cocoon is reeled ; 
the outer coating first spun by the worm is too coarse and 
uneven, the inner portion or last part spun by the worm 
is too tine, and hardly strong enough to bear even 
the weight of the cocoon. This unevenness in thread, 
varying from coarse to fine according as the silk is n' ’■ 
the 'lutside. or near the inside of the cocoon, makes 
necessary that great care be exercised by tbe reeler in 
running the difl'ereiit threads together to maintain the 
resulting thread of uniform size; and, as on this uni¬ 
formity the value of the 'raw silk greatly depcuids, it 
will bo seen that some skill and judgment is essential to 
a good reelei', it being necessary at times to vary the 
number of filaments. 

T saflec rcc/.—In China silks there are three different 
reelings'—namely, tsatlee ri'el, re-reeled tsatlees, and 
filature reels. The tsatlee reel is the commonest and oldest 
form in which the China silks come over from the East, 
but is fast falling out of favour, re-reels and filatures taking 
its place. The reeling machine is a very primitive afl'air, 
and, generally speaking, not much care is taken by the 
reelors to see that the number of filaments running 
together to make one thread is kept the same. Sometimes 
there may be ten or eleven running together to start with, 
but as the cocoons fall off or the ends break they arc not 
replaced immediately. In fact, judging from the silk at 
times, it would appear that they are sometimes let run 
down until there are only about two running together. 
Then the correct uubihor of cocoons or threads arc pieced 
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up and Jilic reding rostajted; and so'tlie process goes on, 
the thread naturally varying in thickness according to the 
number of filaments or cocoons kept^uj)* (In the tsatlee reel 
there is no attempt to make the hanks or skeins one even 
continuous thread, or uniform in length, and many times 
where the piecings of broken ends hav(! been made there 
are faulty places which were better le^t undone. The 
tsatlee reels come over to h'mrope in the form «f “ Ijjioks,” 
twelve of which make up a hale of from 100 to 101 11). 
Those books are made u]) of twelve “ mosses,” which are 
again divi.sible into “ sli]).s.” The length and size of these 
slips vary according to the qhality of the silk. The l)ooks 
iire hound together by hands of raw silk, which ai-e generally 
vcv coarse and unsuitable for throwing. The ends of the 
KS are covered by a kind of flossy silk, called “»*a])S,’' 
to kei'p them clean, fl'hese silk caps aix' used foi- waSto- 
spinning purposes.) 

The dift'i-ent (|ua*ities of Isatlecs ai’e divided into grades 


from No. ‘ij to ■'ij, hut there.is no general cl^issification . 
under these grades. ditterent*shi))pprs styling them accord¬ 
ing to their owui recognised standard. 'I'lie diflei^nt. 
(luahties are known under a ” cho))" •mark. Of the, 
best-known ijualities the following might be taken as 
standards for the grades; — * , 


No. 1 

NO. 1. lilack Lion. 

1) - 

,» 2. IMack Liou. 


1 ,, o. Lluck Lion. 

• 

i 1. iiurtiiio. 


lilack Lion, 
i ,, 4. Black Lion 

4 

.. 4* 

[•,, 2. BuMalt). 

1 Ked Llejihant. 
f No. o. Bed l *ajfoda 

\ ,, o. Biiflalo. 


/ Blnel^Jlcfihaut- 

’» '* 

(Bird ITon^Iing. 


f YelloM' Klophaiit. 

»» '^2 

(No. 3. Mountain. 


rGroen Llophant. 

V 1 No. 4. Mtiuiilaiii. 

' (Gold Jjiou KinLze. 

(best 


,, ("No. .a. .Mountain. 

(good; tPouble’Silver Klopliant. 


.yiiiKuid I’jow'or. 
tiold Kiliij. • 

. Itluo Idflniux Laiifuug. 
M. Mandarin Duck. 
Is.S.tS. Hollar. 


Aireon Poataick .Soeling. 
No. 2. Almond Flovvoi-s. 

,, O’/ Triplo Pagod;is. 

(m.’ir- ('Inasy Kdms. 
kot- IlamlnH) N« 2. • 

alilo). M;in(t'irin Iturk M.M 

Kinfoijg Hold Plio;iK)int. 

’ '..No. 2. lioauliful Woman. 


(in 

frrior 


('.X. Tidunijif'llo?r. 
4U-d .Stork.* 

(1 Kdin. 

Tram Ckop. 


HST 
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lif-rcels.—lkH the haiiie Implios, tlicsc arc the jisatices 
rc-rcclod l)y the iiatitcs into stuafler hanks, each of which 
is raade up separatejy. In this process of rc-reeling some 
of the foul threads and had piccings are taken out, and the 
thread is subjected to a cleaning proc'css. The hanks are 
sorted, and the fine siz(!s run together, as also the coarse 
sizes, and ‘this ii? the reason re-reels are so much more 
uniform in Wze than ordinary tsatlci's. hlach skein being 
tied u]i scparati'ly and the hanks being so much straighten, 
makes them loss expensive working for the throwster, and 
does not need the same amount of soap that tsatlces do to 
make them wind easilyj LiSc tsatlces, re-reels are also 
dividi'd into grades, and are shipped under a idiop mark. 
These are— 

, Kxtra. 

BulTalo Kxfcru. 

Poj^iiKiiK Extiva. 

Bi?ick Extra. 

'No.]. 

Huilalo A. 

I'ci^anuH Nti. I. 

Black IfojKo No.,I. 

Fan Extiu. 

PhuaHtint No. 1. 

t 

«i 

No. 2 ItKrt'r., 

BufTalo B. , 

IVgasiiK No. 2. 

Black ITorKC No. 2. 

(JhryHantliemuin No. 1. 

(lold Flying Drai^on No. 2. 

Gold Phoasjint. No. 2. 

Fan chop No. 1. 

NA. ;J liKST. 

PegatiUH No. o. 

Black Horae No. i>. 

(diryaanthomuin No. 2. 

c 

Steam figures ,.—'Fhese are the finest and most expen¬ 
sive silks, produced'-. Only good silk is reeled thus, and 


' Fun ('li(>[i. Nil. 2. 

f llnlil IMiujwfnu No. o. 

' No. -t IlKST. 

l\‘gaHns No. 4. * 

^ Black Horace No. 4. 

I, (’hryhanUie.nuin No. d. 

M \KKKT No. 1. 

! Flag (’hop N<*. 1. 

(’.ahiiage No. I. 

, (hild Peony Flo\V(?r No. 1. 

I 

Makkkt.No. 2. 

, Flag rho|) No. 2. 

I Gold Pooiiy Flr;wc‘r N<>. 2. 
i ('alihage No. 2. 
i Small Buttalo No. 1. 

j MarkktNo. d. 

Flag (Ihop. No. d. 

! Gold Peony Nt». d. 

' Cabhage No d. 

; Small Buftalo No. 2. 

i Market No. 4. 

I Cabbage No. 4. 
i Small Buffalo No. d. 
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(filatures are, more oven and refiable fcr size than cither re- 
reels or tsatlees. Formerly all silks’used to he reeled in 
the cottages hy the peasant and his f 3 ,mily, and the water 
ill which the' cocoons were stoepei! preparatory to reeling 
was kept hot hy a fire underneath the hasin. Fy this 
means of ohtaiiiiiig heat it is iinpossihle to keep the water 
at a uiiilorm tomperaturo, and the rosulf consetjueiitly was 
uncertain, and had reeling and tangled hanks,were rather 
the rule than the exception) To overcome this difiiculty, 
and with tin- general improvement of the industry and 
greater demand for silks from Europe, machines were 
adopted and the water hcalOd hy steam as per Fig. IS, and 
so kept at one temperature. These machines are gathered 
into factories called “ steam filatures,” and the cocoons, 
which have ('ither heen spun hy worms hred (Ri the 
premises or hrought from up country hy the peasafatry, 
are reeled under skilled supervision, (In these ‘‘ steam 
filatures ’igre.at cal'* is taken to keep the thread uniform in 
size or count and length of skein, the reeler lacing atten- ^ 
tive to replace nicoons wliieh have hroken down, and so 
to keep the nnmher of filaments eomprising the thrtiaef, 
always the same.) 

Choc Marks, —tfirina tilaturi's are also divided into 
grades according to chop, the best known being—, 


EjTiir. 

Seyluii Gold Anclmr Extra, 
itasT Nil. 1, 

Soyluii,,Silver .Viiclmr Xu. 1. 
Keocheoug No. 1. 

No. 1. 

Siiyliiu UeillAnehor No. 2. 
•KeeeliBoug No. 2, 

Gold Dragon No. 1. 
Soyebing Gold Eagle X'o. 1. 

Rk.st No.*2. 

Sana Pareil No. 2. 

Double Gold l^ragon No. 2. 


T.siniclieong (iold Doubl* Anchor 
No. i. 

Kxcelsior No. 2. 

(jold (JIoIk' No. 2. 


No. o ItEST. 

l>ouhlo Anchor No. 2. 

Kxcclsior No. 2. 

SaiiM Paroil No. ?>. 

(lold Ijilobc No. 

l>oublc Dragon and Flag No. 2. 

,N(). 

Double A*Achor No. '•*. 
Doublo^Dragon and Flag No. li. i 
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Another class of ehina taw si'lk, much in request for 
silk sewings and other purposes tor which coarse threads 
can he used to advantage, are Hangchows and Kahings, 
which are reeled very similar to the tsatlee, I’eing made up 
in hooks of 0/12 mosses. The diameter of the reel is, 
liowever, generally larger than the ordinary tsatlee, and 
in consequence, needs larger swifts in winding. Of the 
Railing’s the host-known chops are— 


WHITE KAUlNIiS. 

<iUKKN KAHINGS. 

Extka. 

Extra. 

Tsuky Yuen Kiiiling. 

^ Cicada No. 1. 

Chiiig Y’lmi; Kiuliug. 

No 1 Bkst. 

No. 1 liiiST. 

Mandarin Duck EMira. 

Tsuky Yueu Foiigling. 

No. 3. 

(,!kiug Tung Fongliiig. 

(joltl Lily Flowur (Extra). 

M. Mandarin Duck. 


No. 2 Best. 

No. 1. 

{ X 

Gold Lily Flower No. 1. 
Tsuky Y ueii Sueling. 

White Swan No. 2. 

(iroen Stt»rk Extra. 

(iold Eagle Extra. 

- No. 2. 

No. 2. 

No. 2 Gold Lily Flower. 

No. 3. 

M. M. Mandarin Duck. 

(.»reeu Stork No. 1. 

No d BjisT. 

No 3 Gold Lily F’lowor. 

M. M. M. Mandarin Duck. 

No. 4. ' 

No 4. 

No. 4 Gold Lily Flower. 

Green Stork No. 4. 

Of tlie Hangchows tfio hest-knowu qualities are shipped! 
under the following chop marks ;— 

Kxiua. 

1 No. 2. 

r>cp^- No. 1 Lily Flower. 

No. 1 Pagoda. 

No. 2 Lily Flowtir. 

1 No. 2 PagtHia. 

, No. 2 Blue Lion'. 

No. 3. 

No. 2 Blue Horse. 

N(‘. 3 Lil}' Flower. 

No. i Pagoda. 

Hax<jc.iow Tavkaams. 

No. 1 PdueLHm. 

))ouhie Horse No. 3. 

No. 1 Blue llorso. 

Double Horse No. 2. 
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The different eliops, nmned jireviously uiul(>r the heiids 
of Tsatlees, Jte-rcels, Filatures, Ivaliings, and Hangchows, 
are all silks shipped from Shanghai,,aifd are the silks uni¬ 
versally known as “Chinas." 

l''roni Canton there are also different ipialities of iTiw 
silk shipped, and in contradi.stinction to llipsc shipped from 
Shanghai they are known as “Cantons.” Chinas and 
Cantons are two distinct (jnalities of raw silk.* Tha.most 
striking difference, noticeable, even to the uninitiated, are 
—first, the colour; second, the texture or feel of the silk. 
Chinas, generally speaking, are a good white colour (al¬ 
though there are a few varieties yellow, hut which are 
comparatively little known), oven in the lower grades. 
Cantons, on the other hand, are a greenish hrown, and 
vary very considerably. China silk is a firm, compact 
thread ; Canton silk is not so firm, and works “ lluff'y ”'in 
throwing. These two defects ,are more noticeahle wjhcn 
the silk has hecii discharged of its natural gum, for no 
amount of boiling—i.r. dogumming—will give Wie Canton 
the same white bottom as the China. Like Chinas, Can¬ 
tons arc' shipped in the Isatlee, re-reel, and filature reels, • 
hut as tsatlees they arc best known as No. 1, No. 2, No. 
3, and No. 4 Cantons, although they have different chop 
marks; hut iicjt so mucli importance is placed upon these 
cliops as is the case with Chinas, 'flic same remarks 
apply to the Canton filatures and Canton re-reels, which 
lire likewise divided into grades—^extra 1 ’s, 2’s, 3’s, and 4’s. 
The falling off' in the production and export of tgatlce 
Cantons ‘is more jironounced than with China tsatlees. 
The shipments go less every year, more silk being filature- 
reeled and re-j'celed for America and the Continent. 

Japdii mil) IIilk .—Practically all Japans are filatures or 
re-reels, and the hulk of the silk shipped to this country 
is shipped as filatures, America and the Continent taking 
a fair quantity of r8-reels as well. The re-reelj froih Japan 
are very fair for cleanliness, and fairly even ^in thread. 
The different filatures have their resjJective chop marks. 
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some of which are very well known, such as the “ Kamiesha 
stags” and the “Kiojiokan,” hut,generally speaking, they 
are bought and sold bf' grade. For all practical purposes, 
the following represents the different qualities shipped :— 
Extra: No. 1; Nos. 1, If ; No. 1.1 ; Nos. 1}, 2; and No. 2 ; 
but in buying ‘‘ to arrive,” th(i throwster or manufacturer 
generally stipulates the shipper, or shipper’s mark, as one 
markmf Nrts. 1, ].J may only be equal to another shipper’s 
No. 1.1 or 1|, 2. Tn the case of buying on the spot from 
samples, ,the shipper's mark is not so important, as the 
silk will show for itself, except that certain shippers are 
well known to be careful in their selections and inspection. 
Japan silk is a good, clean silk, strong and fine fibre. The 
colour is greyish white, but not so white as Chinas. J apans 
are.iflade up in books, hut these contain separate hanks. 
The number of books in a bale varies. Each book weighs 
froip 4 lb. 4 oz. to 4 lb. 12 oz., and a bale scales from 140 
to 1.50 lb. The great shipping centre for Japan is Yoko¬ 
hama. ,, 

liem/at raw silk .—Coming west, there are the well-known 
Bengal silks, which are all filatures or rc-reels. 'I’hey arc 
quite a distinct variety from the China, Canton, or Japan 
silks. The colour is a bright yellow, except some little 
which is a greenish white, and is not so appreciated as 
the yellow, Bengals are not made up in books like the 
other Far-Eastern raws, but are packed inhales with the 
different heads loose, each bale weighing about 140 to 
150 U> Of Bengals there are three crops in the year, and 
these crops are known as bnnds, and the three bunds arc 
named March bund, July bund, and November bund. Of 
these the last named is the best quality, and is usually the 
most sought after. J’he November bund silk arrives, in 
this country about April or May, the March bund in 
September, the July in January. The silks are reeled from 
10/14 t(5 4.5/5,0 doniers—/,<■. from 23,100 yards to the ounce, 
to 6500 yards to the ounce, but the bulk are 16/20, 20/2.5 and 
26/30 deniers—the latter, say 9180 yards per ounce, being 
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a favourite size in this countiy.* Tlie’best-kiiown qualities 
are the Soleil (a special re-reel ijuality ifna much appreciated 
oil the Continent). Surdahs, Rose Filatjires, Cooldahs (also 
hotter known on the Contini'iit),'Goiiateas, Bangettys, 
RangauiaUys, Budderpores, and Chandpores. Calcutta is 
the groat shipping centre for “ Bengals.” 

Eiotypcati .s't/Zx.—Those are, with tho*hest dapans, the 
finest and most expensive silks used conmieroi^lly, and can 
he had as fine as KIO denieis, which'is oipial to /il.OOO 
yards to the ounce. The district in which the worms are 
reared and the silk reeled gives the name to the silk, and 
some of the host-known tjualities are the Ccvonnes, 
I’iedmont, Frioul, Briance, and Messine. All these silks' 
are filaturo-reelod, hut the diameter of the swift used 
varies. I’he usual colour is yellow naturally, hut tljipre is 
some greyish white, which is well liked, A hale of Frtmch 
01 ' Italian raw contains 100 kilos. ^ 220 Ih. about. These 
raws are "divided mto grades: Fxtra classical, classical, 
sublime, and common. 

('Oinparatively speaking, very little European raw silk 
comes to this country except for using in the singles. 
Very few throwsters buy it, as they cannot throw it to 
compete in price with the warp and weft made on the' 
Continent, and which can come to us free rtf duty. The 
cost of lahou'r is so much cheaper there than in England, 
and their maffhinery is so much better adapted for thVowing 
•these fine silks than ours, that the continental throwsters 
can deliver thrown silk in England from (id. to !)d. per 
pound (ilieaper than an English throwster, granted that 
the latter can buy the raw silk as cheaji as the former. 
Some of the large filatures also have their own throwing 
mills, so this again tends to diminish the cost ai pro¬ 
duction. On the other hand, America is a large buyer of 
French and Italian raw silks, hut not of their throwns. 
Fortunately for Wic American throwster, the raw, silk goes 
into the country duty free, but on warp aii.1 weft there 
is a very heavy duty to pay—over Iff! per cent, ad valorem. ■ 
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JJo/i/iwjitfi.—Another claf* of raw silk of which mention 
may he made is th# Doppionc, which is ^'eneraliy of a 
lif,dil yellowish colour. This raw silk is coarse and uneven, 
and IN reeled from doflble cocoons— i.e. in the (^aso where 
the worms havi' spun their cocoons side by side and so 
joined them tliat it is necessary to reel them lo"etber, the 
end of neither cotoon beine free without the other. The 
production ^is comparatively small, and its unevenness 
makes*it unsuitable for eood class work; hence its use i.s 
conliiied to the manufacturiiif’ of the cheapest materials 
and heavy sewinj; (breads. 

SiU' mips. —Mention has been made under the heading 
of “ fiengal Silks " of three cro)is per annum. More than 
•one crop in a season is ii.sual in several districts in tlie 
various silk-producing countries, for the reason that in the 
early spring, with sonu' sjiocies, the ova is liatclu'd out, 
worms fully developed, cocoons spun, moths emerged, 
and (,hey in their turn have de|)o.sited ova w hich ic hatched 
out (piickly; and the whole development from ova to 
moth and reproduction occii])ics such a short lime that 
from two to live crops of cocoons are reared in one season. 

raw silks .—To combat against the well-known 
cunning practised in (he China-m.an’s reeling and packing, 
the Muropeav. and American .slnppers at Shanghai and 
Canton are compelled to have a fully i|ualifted inspector, 
with arsistants, to e.vamine very carefully every hook of 
raw silk before packing into hales and shipping. As far. 
as is possible, without damaging the silk, the hooks are 
opened to see if there has been any inferior silk surreptiti¬ 
ously packed inside, which is often the ease. Sometimes 
the outside mosses are really first-class silk, and look 
e.xeci'dmgly well, being good colour, bright,''and fine in 
size; hut the inside layers have been most cleverly made 
up of coarser, darker, and inferior silk. 'J’liere have been 
cases on record where other material he.%ide silk has been 
found inside, the hooks to give weight to them, hut it is 
only fair to say that there are some reliable Chinese dealers 
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whoso silk can gonerally he taken to he wliat it is repre¬ 
sented to lie, tliough of late years in Cltina all chops seem 
to have more or less deteriorated, and (mi this account the 
old recognised differences between standard chops such as 
gold kiliiis, yellow and blue elephants, can no longer he 
taken as a working basis of relative values and prices. 

After the receipt and passing of the silk, it is packed 
first in a fine cotton cloth comniouly tynued a “ sinrt,” 
which is roped round with a kind of grass rope of native 
manufacture. The silic in the shii't is afterwards packed 
in a series of layers of coarse malting and piqier, the 
outside wrapper marked witfi the shipjier's mark and 
consecutive numbers. On arrival of the silk in London,* 
where it is generally warehoused by tlu' London and India 
Locks .foint ('ommittee, the bales are carefully examiued 
to see if they have been damaged by sea-water or otiu’r 
cause. This can generally be detected at once without 
opening tlu* bales, as’tbo outside wrappers will .show any 
trace of dampness. Tf any of the bales are damaged, the 
merchant generalfy give.s insti’uctions at once to have tfic 
run (i.c. the whole of the bales which make up the parcel’) 
“ worked " ((.c. examined). This is undertaken by the 
].)ock (.kimpany, who o[)en out the bales and examine each 
hook separately to .see if there is any trace (5f damage. 
Any’doubtful bdok is placed on one side and re])laccd by a 
sound one taken'from one of the other bales. This process 
go»s on through every' bale, and in a run of, say, 20 bales 
of Chinas, thei'e are frcijuently as many as 20 damaged 
books, whiali are juit in the last two or three bales. These 
last-named bales are then assessed for damaged books by 
a silk broker, vrdio gives a certificate to .say that he has 
examined them’ and considers so many are damaged, lor 
which the insiAance company are liable. These bales are 
now “ starred ” by the Lock Company, and entered as such 
in their books. The kale marked thus “ * ” is always ituder- 

' Silk.^ ran non' hr wriglied and roiiditioucd al Dradford Ooiiditioiiing 
House. 
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Stood to be a damaged liale, and on any bale so marked 
the buyer is entitled to claim the allowance as originally 
claimed from the insiirance company. The damaged silk 
is not charged for at all; thus, if in the ordinary way a 
bale was chargeable 104 lb. net, and on inquiry it was 
found that 4 lb. had been allowed for damage, the bale is 
only chargeable at 100 lb. net. Generally speaking, all 
bales are-worked by the Dock Company on arrival, but 
this, of course, is at the discretion of the owner. 

.\fter the silk has been worked tin- books are made up 
in hessians, of which the uniform weight is 2 lb. for ('hina 
or Canton tsatlee, and H lb.'for Bengal or Japan raw silk. 
On the outside of this hessian is marked the shipper’s 
mark, tin- number of the bale, the stock numlier, the name 
of the ship m which it arrived, and the date of arrival. 
The bales are then ready for stocking in the Docks Com¬ 
mittee’s warehouses or for delivery to the owner. The 
Dock Company not only underlakfe the working of the 
bales, but also the weighing, taring, and sampling, which, 
being done by an indepond'ent party, are accepted by the 
trade as final in case of a dispute respecting weight. 

On bales of tsatlees weighing from 100 to 108 lb. there 
is an allowance made of 2 lb. per bale, which is termed 
scorage. For instance, if a bale scales 100 lb. in the 
hessian with a tare of 2 lb., the invoiccabic weight is 102 
lb., although the net weight of silk is 104'lb. This 2 lb. 
is allowed for bands and unwindahle silk. Odd ounces are 
nof charged for. A hale weighing 104 lb. 12 oz. is only 
charged at the same weight as one scaling 104 .’h. In the 
case of Japans and rc-reols, in which there is no unwork¬ 
able silk in the shajte of bands, the actual tare of the 
paper and strings round the bundles is taken. The Dock 
Company strip three or four books, and hdving obtained 
the weight of the paper and string, take a percentage as 
compared with the weight of silk stripped, and this allow¬ 
ance IS m,»de on the whole parcel. This varies from 1 to 
2 per cent, on the net weight. 
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Terms.-w-litiw silks are. bought and sold on what are 
called “ Company’s terms,” an abbreviation of ” The 
East India Company’s terms.” Briefly, the.se terms are 
understood to bo throe m(tnths’ prompt from date of pur¬ 
chase in the case of silk on the ” spot,” and three months’ 
prompt from date of arrival in the case of fsilk benight “ to 
arrive.” During these three months the buyer is at liberty 
to allow the bales to lie in the warebtmses o.' to take 
delivery of all or part of his purchase, but only on pay¬ 
ment of the proper ))roportion of value of the silk cleared 
—i.r. delivered. “Company’s terms ” are also known as 
“ London terms,” in contradistinction to “ Lyons terms.” 
The latter means silk delivered free in Lyons and con¬ 
ditioned in the Lyons conditioning-house. The weight 
invoiced to the purchaser is tlu! conditioned weight; no 
allowance being made for scorage, and cash is due on 
delivery with a 90 days’ rebate at the rate of 0 per cent, 
per annum.* 



GHAl'TEli III. 

SILK THItOWlNG. 

Silk throwing is t)ie name ^iven to a sorics of operations 
throu"h .which the raw silk is worked to convert it into a 
■weavahic state for warp or. weft, and tlie produce from a 
silk throwster’s mill is known as thrown silk. The various 
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kinds of throw’n silks best know'n are: Singles, used for 
warp or weft; Tram, used lor weft; Organzine, used for 
warp ; No-throvj, used in the Derby aild Leicester trade; 
and Silk Sewings, used by tailors and in the boot trade. 
Fig. 9 shows a book of silk at A, and gives a good idea as 
( 28 ) 
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to how tsatloe-recled cliina ?>r ('ailton is made up. 
This book can he split up into mosses aiTd lessor .slips. B 
shows a head or skoin of Bengal silk c^)oncd out, while 
C and I) are each a head of Japan anS Italian filature re¬ 
spectively. 

Splitting .—Takine first the tsatloes, the throwsters 
divide the liooks into the separate mosses Itwolve mosses 
to a book). They are }r(morally found entirely ajjart from 
each other, so there is not much difliculty in parting them 
unless the silk has been damaged in some way. TJie 
mosses, however, are too large and unwieldy to’be put 
upon the swifts of the windinghuaebine, for the strain on 
the single thread in the process of winding would be so 
great that the thread would be constantly breaking and so 
causing waste ; hence it is necessary that the mossesjie 
split up into smaller skeins, which are generally ti'rmdd 
slips. The sizes of these slips vary, but it is the splitter’s 
object to geUthem as nearly all one size as ])ossiblp. One 
moss is generally split into about three slips, Jn some 
classes of silk where the reeling from the cocoon has been 
carelessly done this is a very tedious process, on accouuf 
of the tangled threads, and unless the attendant is a very 
careful worker she can easily spoil a fair amount of silk. 
The machine used is but a simple contrivance,*as will be 
seen from Kig. fO. The moss or skoin S is opened out by 
the operator—gsnerally a girl silting on the scat C—and 
placed over the two barrels or swifts A, the bottom one 
being movable in a slot B so as to accommodate mosses 
or skeins oi^different diameters. The operator then places 
her hands in between the two sides of the skein, and re¬ 
volves it (piickly round and round the swilts in the direction 
of the arrows It, I), which operation causes the skein'to 
open* out on die face of the swifts, tending to get the. 
threads straight, and as nearly as possible in tlie same 
position as when thtimoss or skein was on the cocoon-reel¬ 
ing machine. In this way the moss is mado ready for 
being divided into the required number nf slips of similar 
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sizf at tlio most suitablfc places, and split or parted with 
a minimum of bitiken threadsliotwoen each division. The 
moss ready for division into three slips or skeins is shown 
at the top of Fig. lit. In this jiarting of the books into 
mosses, and thf! splitting of the, mosses into slips, there is 
a certain amount of waste made, known in the trade as 
part<Ts'*and splitters’ waste, which is always “bright”— 
that is ty say, free from soap or other similar matters. 



Fid. U).—Splitting niossijs. 


Having thus divided the hooks into workable 
slips, these are now carefully gone through and sorted— 
tht coarse from the fine, the good colour from the had and 
indifferent, the nibby and doubtful removed, each being 
put in a separate heap and kept entirely apart until the 
doubling process, when some throwsters double or fold a 
fine and ixicoarse thread together to get a desired size or 
thickness—which, however, is very unsatisfactory, and is 
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a practice ^not rcsortefl to*now t)y tha best throwsters. 
•Generally speaking, it may he taken thtlt when once the 
slips have heen sorted they eo througli.tho mill entirely 
separate. It is part of the duly of tlie sorter not only to 
divide the slips into the dillerent grades, hut also to detach 
loose ends and straighten them. This process therefore 
entails waste again, and is known as sorters’ waste, which 
is also “ bright.” Of the waste pi'oduce^d by tljrowsters 
the most valuable are the three previously mentione’d— 
namely, “parter’s,” “splitter's,” and “sortei'’s.” 

To hone of the previous jn'oeesses are the filatures or re¬ 
reels subjected, because they ai'e already in the slip-state, 
and are made of such a convenient size for winding that it 
is not at all necessary to divide them further. 

Bright silk .—.\t this stage the throwster must dogjde 
whether he will throw the silk “ bright,” or, as is generall.v 
the case in England with tsatlee reels, whether he will 
work it with soaj). 'Wie term “ worked lu'ight" is under¬ 
stood in the ti'ade to denote that the slips havi' yot, prior 
to winding, cleaning, and throwing, been washed or soaked 
with soaj), which is done to make the silk wind more easily* 
b'ilatures and re-reels, and on the Oontinent tsatlees even, 
are generall.v “ worked bright,” but the continental 
throwsters use ingredients other than soap Id! aij oily 
nature, by using which they help the silk to wind better, 
and do not detract so much from the lustre of the silk as 
soap does. Many of the compositions used abroad, whilst 
.softening the silk for winding purposes, add weight to it, a 
■certain proportion of which i.s retained in the fibre and will 
withstand boiling liquors to a remarkable degree. Slips to 
be thrown “ bright ” are at once taken to the winding 
frame. * 

lEas/iirti/.-t^Washing is not an elaborate proces.s. The 
slips or hanks arc taken and soaked in a solution of hot 
water and soaji. 'rtie hot water, combined with the alkali 
•of the soap, softens the natural gum or \iasbof the silk 
aaid tends to make the thread pliable, and to loosen the 
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soap counteract the tendency the fibres would have, on 
dryinji, of matting together. It is essential that a good 
wliite oil soap be used on account of the absorbent power 
of silk, as an inferior soap of bad colour will dry yellow on 
the silk and thus diminish its value by affecting its colour, 
and may possit)ly make it sticky in working. The (pieslion 
of soap us(>d in the washing process is also a very im¬ 
portant matter to the silk waste spinner who buys the 
throwster's waste. Where dark-coloured soap is used, the 
waste from the processes following the washing is of a bad 
colour, which no subseejuent boiling will dissipate. Some 
waste, which immediately after the winding and cleaning 
appears a good white colour, turns a yellowish l.)rown wdien 
stored in a room which exposes the waste to sunlight. 
This is not the fault of the silk, but of the soap used in 
washing. 

The compounds used in place of stiap arc often sprinkled 
on the sjlk by means of a brush, and the silk allowed tO’ 
lie twelve hours or so iintir the bast is well softened. As 
mention has been made of the silk absorbing a proportion of 
the, soap, a question naturally arises as to what extent this 
weighting is carried on. Some throwsters use more soap' 
than others, but a good average, and an average which 
some throwsters guarantee, is that for every J lb. of thrown 
silk the net result of boiled-olT silk—that is, silk free from 
soap and its natural gum—should he Il.J oz. net—a loss- 
in deguiuuiing of 2H per cent. Silk tlirown “bright,” 
when boiled olT, loses only from 20 to 22 per cent., which 
shows that soaped silk has picked U 2 ) from b to 8 per cent- 
of soap; hut some mamifaelurers coiufilain of continental 
“ throwiis ” being adulterated with some compound which 
spoils the “ bottom colour—of the silk,'and makes it 

impossible, to tlioronglily boil off the thread a small per¬ 
centage of the ingredients used. 

Di'iyj/w/.-i'-After the washing comes the drying, which 
is generally done in one of the tw'o following ways; The 
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slips are /reed from as mucli moisture as possible by 
wringing by Iiand, and are then put into a hydro extractor, 
which dries them so well that it is oijly*iie(!ossary to hang 
them u]) for a few days in a room of oi'dinary temperature. 
Other throwsters have a steam heated stove, in which 
they hadg their washed slijjs for drying. < , 

Winding .—The winding and following processes are the 
same tor soaped slips as for silk thrown ‘"bright.*' Wind¬ 
ing, as the word imjilies, is the namt', given to the process 
by which the slips, washed or “ bright,” as the case may 
be, arc run in a continuous thread on to bobbins. The 
winding machine consists of a series of swifts A, Fig. 11, 
placed side by side and revolving on their own axes quite 
independent of each other. The slip or hank is placed 
upon these swifts, one hank on each swift, as shown arjl, 
and when in jKisition the attendant’s first duty is to fin3 
the end of the silk on the outer side of the skein. Tips 
end she passT'S througfi a guide or eyelet C, on to a bobbin 
1 ). 'J'he bobbin is revolved by means of a drum «r pulley 
1 *1, which is fixed firmly to a skewer or ])eg passed througl^ 
the bobbin, and re.sts lightly in the braoki'ts K. The small 
pulleys K are revolved by means of driving pulleys G, and 
the thread is traversed from end to end of the bobbin 
by means of the guide or eyelet shown at (). • 

By this means the thread is wound on the, bobbin with¬ 
out any friction,*which would tend to flatten it. When 
onch the end of the silk is found in a hank it does not 
follow that the silk will wind in one continuous thread uuiil 
the whole skein is completf:, for in one hank there are 
frequently scores of lengths which the attendant is ’’con¬ 
tinually piecing up, necessitating her continual attention 
in finding fresh ends. There are also places in the raw 
silk which will'not bear the strain of the tension between 
the bobbin and the swift, and so the end breaks. In such 
a case the attendant tomoves this tine place^nd continues 
to unwind by hand until she comes to the fiiln thread 
again. This fine silk which is taken out is put on one sidp 
d 
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and is known as “winders’ ” waste, and is whiit is called 
in the trade the fine, in contradistinction to the coarse or 
cleaners’ waste mUd® in the next process. 




jVJcaning .—Sometimes during the winding, but prnfer- 
fcrably after as a separate process, a clearing or “ cleaning ’’ 
of the thread from gouty, slubby, and foul places is 
attempted. THie method adopted is as follows:—The 
bobbin of'&ilk is taken from the winding frame, the thread 
r'^-wound on to a fresh bobbin, and the thread passed in 
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its transit Jhrough a series of guides or cleaners, which may 
either be a steel plate with a slot in, or Wo parallel plates 
placed so close to each other that the jiresence of any bulky 
knot, husk, foul place, or coarse thread is immediately 
detected, and by means of a simple automatic contrivance 
the receiving bobbin, which is worked on the same prin¬ 
ciple as in the winding frame, is stopped. The a’ttendant 
then takes out the faulty thread, pieces up, and. the pro¬ 
cess continues. These rejections from the cleaning mill 
are known as “ cleaners’ ” 
waste. Fig. 12 shows 
the cleaning bars, the one 
at A being open, and the 
other one closed. The 
opening is regulated to 
any requisite distance by 
means of the set of 
screws B, R After tTie 
cleaning process, which 
is repeated two or more 
times to obtain the qua¬ 
lity and the cleanliness 
of thread reijuired, the 
subsequent openitions 



vary according to what it is desired the silk .should, be 
converted into whether no-throw, singles, tram, or 
organzine. 

No-throw. —No-throw, as its name implies, has no twjst 
or spin (turns per inch) put into it beyond just sufficient to 
bind the respective'filaments composing the thread to¬ 
gether. It is silk taken straight off the cleaning bobbins— 
two,,three or more ends doubled together; and if it could 
be used in that state w ould only require reeling into skeins, 
but, being a most unsatisfactory article to use thus, most 
throwsters put in a httle twist. Kven theij great care is 
necessary in the reeling, or the threads separate and form 
“loopy” places, which are very objectionable, causing,a 



HC) SILK THEOWIKO AN1> WASTE SILK SPINNING. 

weak thread, and it is to mitigate such fault® that the 
thread is slightly twisted. Whilst so guarding against 
“loopy faults” it ij essential that care he taken not to 
have too many turns per inch, or then it would be practi¬ 
cally useless for any piu^pose, being too hard to cover well. 
The Derby an^ Nottingham markets take a fair^juantity 
of this class of silk for fancy braids and the covering of 
cords for»tasselliiig purposes. 

Tram .—In the making of tram used as weft or shoot, 
two, three, or more bobbins of cleaned silk are used, the 
number varying according to the special requirements of 
the customer, which may bd for what is termed two- or 
three- (or more) threads tram. 

I'wo-threads tram and three-threads tram are current 
jircductions, hut for special purposes, where a coarse count 
is needed, sometimes a four-thread tram is made. No 
twist whatever is put into the single thread used for tram, 
h'or example, if a three-thread tram is needed, three ends 
of cleanc d silk are wound together on to one bobbin without 
any twist being put in. The machine used for the purpose 
is similar to the winding machine described in Nig. 11 ; 
hut so as to ensure that a two-thread or a three-thread 
tram has two or three threads throughout its entire length, 
an a’ltomatic stop motion is used which throws the receiv¬ 
ing bohbin out of gear whenever a thread breaks between 
the receiving bobbin and the bobbin from which the thread 
is being unwound. Nig. 18 shows a side section of the 
machine and the winding or doubling process. Two, throe, 
or more bobbins, as required, are placed on the bobbin board 
A, in a line with the receiving bobbin. The thread T is 
passed from the bobbin B through the flyer N over the 
guide rod G to the detector J h and thence through traverse 
guide on to the receiving bobbin H. When the thread 
breaks, the detector drops on to the lever L, which is 
balanced in s'lch a way that the weight of the detector 
causes tho lever to tilt up and project its end J into con¬ 
tact with the star wheel S, fixed on the spindle w’hich goes 
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through tl^e receiving bobbin, thus stopping tlie revolution 
of the bobbin until the broken end is tie<f up. I'he receiv¬ 
ing bobbin is revolved in exactly the «!uue manner as 
shown in Fig. 11. The position of the Ayer F is so arranged 
that the tlircad does not run any chance of catching against 
'tlie hobMn liead. 'I’be bobbin containing the desired ends 
is then taken to the reel, Fig. Jii, or to. the spinning mill 



described ubder the heading “ Organzinc,” and a very 
slight twist put in there. This twist, spin, or throw, as it 
is differently tevmed—really turns per inch given to the 
thread—is varied to suit thelpurposo foriwhich the silk is 
required, ordinary twists, suitable for Macclesfield, Brad¬ 
ford, and Glasgow ti;ade, being about 2.1 turns po r i nch, 
whilst for the elastic Veb trade and some classes of ,iery 
a much harder twist is needed—say about 5 to ft tu per 
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Organzilie .—Like tram, this.is made up of t\vo or more 
threads folded together; but, liaving to be used for warp 
in manufacturing" purposes, it is necessary for it to have 
enough twist in the single thread and in its folded state to 
ensure its being able to withstand the strain and friction 
of the harnesf^ healds, and reeds in the loom. ‘Thus in 
two essential details does it differ from tram; for whilst 


the.lattes contaiKs no_^ist in its single threads, ortr anzine 
jsingles arc s_pun or twisted on the, throwing.mr .spinnmg 
;'nyU, and are again spun, or tw ist put in. after bein g 
Idoubled or wound together to make a two-fold or three¬ 
fold, yarn. Again, a great deal more twist is necessary for 
organzine than for tram, for the latter is kepras soft as 
possible, so as to make as bulky a thread as can be, for the 
sake of lustre and fulness in the finished article, whilst the 
lormer is fairly hard-twisted to give it strength. A very 
good twist for organzine of good (juality is 10 to ‘21 turn s 
perJach, but different throwsters hold very varied opinions 
as to what is best. 

Spinning. —The spinning or throwing mill is illustrated 
m Fig 14. The bobbin A containing the singles is placed 
on the spindle B. A circular weight is placed on the top 
of the bobbin to keep it steady, and above the weight is 
fixed a light wire flyer C, through which the thread is 
passed, and from thence on to the receiving bobbin 1). 
This bobbin is often made of lead, and is 'driven by means 
of a roller or wheel Fj, and whilst the thread is passing 
frpm the bobbin A in the direction of the arrow to the 
receiving hobhin D, the spindle is being revolved by means 
of a band or friction strap passed over the tin cylinder (t 
and spindle wharf H, by which means any requisite amount 
of lurns per inch can be put into the thread. For economy 
of and labour, the spinning frame is built in tiers, 

(^^BUrree rows of spindles one above the other, as 
o^^Bhe ^.rawing. Fig 15 shows the usual flyer used 
in spinning and winding, which is fixed so that the leg 
r^.ceives the thread midway between the heads of the 


twi 

sho' 
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bobbin to^ ensure as little friction’ as possible on the thread. 
For various counts of thread differeilt flyers are used. 
When the folded threads of organzine ate twisted together, 
the twist is put in the reverse way to the twist on the 
singles, and about 9 turns per inch is an excellent twist 



on^the doubled thread. In Fig. 1.5 the parts markSd- A 
are made of metal and the parts marked 15 of wood. 

Hingles .—These consist of the single filament of raw 
silk, either untwisted as delivered by the cocoon reeler, or 
sufficiently twisted to enable it to withstand the operations 
of boiling or dyeing through which it may have to pass > 
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hel'oro wcaviiif'. It is 'used *j.or warp or for weft for 
different make* of cloths, and is hard or soft spun in 
accordance with, the ie(iuirciucnts of manufacturers, 
whether for use as tvar)) or weft. 

lif'i'liiu /.—The bobbins of doubled silk arc taken to a 
rceline frame, Fig. 16, and placed on the spiAdles A, 
which aiS fitteil up and revolved in the same manner 
as the sjijnning frame spindles. I'lio thread is passed 
through the flyer eye and on to the swdft II, which draws 




the thread off the bobbin. The spin or twist nccessairy 
is pnt in during the progress of the thread from bobbin to 
swift by the revolution of the spindle which is ■driven by 
tbe cylinder C'.. There are two different terms for reeled 
skeins—namely, “ordinary” reeled and “grant” reeled. 
An ordinary reeled skein will measure in length from 1000 
^to 2000 yds., but a grant reeled skein may go'up to J0,000 
yds. in length. The difference between the two reels is 
in the traverse of the thread during the reeling operation. 
An ordinary reel will traverse the thread from side to side 
about'11 in., but the grant reel much more; and the 
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traverse of the latter is ajso <iuick, with the result 
that there is less liability of the tlircad bScofaing eiitj,ngled 
and matted during' l>oiJing off. and d^eisg. Then, again, 
in winding from hank to hohlunfnr waiting purposes, a 
grant reeled skeip runs better, and 'that, combined with 
its greaWength, is an economy in winding.^ '' 

Ordinary cross reel skeins in Kngland are reefed 1000, 
1500, or '2000 yds. long, but on the tioiiiinont Uiey ^ary 
very considerably, although 500 and 1000 metres are the 
standard lengths of a skein of ordinary reel. When the 
skeins are all ■ the same Itngth and the sizes properly 
■divided into bundles or ha?iks* continental' throwns are 
termed tours amiptts —generally, written ".t.'c.and 
when the lengths of the skeins vary, ami are consenuently 
not carefully subdivided, they are- offered as non tours 
compti's —written “n.t.c. " English throwsters do noC 
mix up skeins of different lengths in the same parcel of 
thrown silk like their ?ontinental competitors. Until lale 
years throwsters here used to always reel their, thrown 
silk ordinary reel m the iinst instance, and weigh each skein 
for size and count, and thou, after sorting into the separate* 
sizes, if the manufacturer wanted grant reel, they would 
rewind the skeins on to bobbins, piecing each short skein 
np for requisite lengths, and then re-reeling from, the 
bobbins. By this means the resulting skein was more 
accurate in sizc'throughout its entire length than is the 
case when grant reel skeins are reeled straight from the 
throwing mill bobbins into 5000, 7500, or 10,000 yds., and 
then sized or deniered. 

Sizing .—This is an important part of the throwster’s 
duties—namely, the dividing of the silk into sizes, i.e. count. 

* All silks vary in thickness in a given length, and when it 
it is understoofT that the best chops of Chinas yield in two- 
threads tram or organzinc sizes from dO to (iO deniers, 
—that is to say, some sizes quite double the thickness of 
others—the importance of sizing will readily be rscognised. 
Naturally the finer sizes will do better for finer and more 
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delicate work than the 'eoarsQr silk. The general way 
adopted is to “ drfiin ” or “ denier ” the skeins by means 
of a spring balance, Fig. 17. This consists of a small 
instrument with a 'fairly delicate spiral spring, and an 
index finger attached, the former enclosed in a wooden 
or metal covi'ring to protect it from moisturA of the 
atmosphhre and from dust. On the outer covering are 
the^figurps denoting the different sizes from 1 to 200 or 
more deniers, or, in drams, 17 doniers to the dram. At 
the end of the spring is attached a hook on which the skein 
of silk for sizing is hung. The deniers or dramsdenoted on 
the indicator are marked so'that the index finger attached to 
the spring will he brought down to such a size or weight, 
when a skein of exactly the same weight is put upon the 
hcv.ik. Supposing the hank to he sized measures 1000' 

Fjg. 17.--l)eiut‘V scale 

yds., and when put on the hook the index finger points 
to iij drams, then the actual size is known as 3| drains to 
the 1000 yds., or 5.^ deniers, which is e()ual to .5040 yds. 
per ounce! Had the skein been 1500 yds., and indicated. 

drams on the dramming machine, the actual size would 
he 3 drams to 1000 yds., or 51 deniers, dqual to 5600 yds. 
per ounce, about. ’ 

On the Continent the sizing of the silk is done at the 
conditioning-houses: in the case of grant ceel filature 
thrown silks always, and sometimes with regard to ordinary 
China thrown silks. In the conditioning-house, wrappings 
of, say, 100 metres are taken from different skeins of 
silk, and their weight taken most carefully oh well-regulated 
machines. The sizes of each wrapping are taken (say 
about twenty from each hale conditioned), an average 
struck, ai'.d the silk offered and sold as such and such 
sizes, representing the result of the conditioning-house 
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test. Supposing, for instance, the conditioning-house 
returns showed that out of twenty wrappings tested the 
result was:— 

3 skeins 20 ileuiers 

4 ,, 22 

3 ,, • 24 

* ») „ 

3 „ 28 „ 

3 „ .30 „ 

Generally, the dili'erences are not so great a.s the above, as 
the silk is sized to half-denier, hut the example given shows 
the method. 

MaJii-iip. —Trams, organzines, and no-throw are made 
up into hanks, each hank containing a numher of skciius, 
varying, as they are JOOO, 1500, or -2000 yds. ordinary I'cel, 
or 5000, 7500, or 10,000 yds. grant reel. These hanks fire 
made up into bundles, the bundles of organzine generally 
being short and weighing from 0 to 8 Ih. I’ram bundles 
are long, the length of the reel, in fact, weighing from 12 
to 17 lb. Dilfer'ent throwstets have their own way of 
making up. The Inindles are tied up in the ordinary waj' 
with string, hut as there is always an allowance made to 
the buyer on account of this, throwsters are. not very spar¬ 
ing in this respect. 

Weir/hfa .—On English thrown silks there is what is 
termed “ scorajje ” allowed, which is 1 per cent, deducted 
from the actual net weight of the silk in the bundles . 
Supposing there to be eight bundles of China organzine, 
weighing 50 lb. 8 oz. net as they stand with the strings on, 
the weight chargeable is 50 Ih. only, the 8 oz. being allowed 
to cover string and tie bands. In the case of continental 
thrown silks, which are not generally made up in bundle 
form, but in btinches, the silk is charged conditioned weight. 
A bale of thrown or “net” silk for conditioning is sent to 
the conditioning-luAise, where the tare is entirely stripped 
off and most carefully weighed. First the actual gross 
weight of the bale is taken, and after taring the net weight • 


Tht; Hvcmgo would he 24‘.HI deniern, and the 
silk would Iw offered as 24/2(j*deuiePH. 
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of the silk is obtained, and on 'tjjiis weight the subsequent 
calculations are made. The process of conditioning is a 
verv important w^ork, and the most delicate scales and 
manipulations are necessary, as only a few heads from 
each liale are actually tested, and from the result of the 
weighings of these few heads tlie throwster has to abide 
in charging up bis bale. 

The be,^ds testqd, which have previously been most care¬ 
fully weighed, are dried in a stove until absolutely free 
from moisture, and then weighed again, and the percentage 
of loss in weight is taken as compared with the original 
weight of the silk before drying. This percentage of loss 
is calculated on the weight of the whole bale, and so the. 
absolute dry weight of the lot is obtained. This, however, 
doey not mean that the silk is to be charged absolute dry 
weight, as it is a well-known fact that it contains 11 per 
cent, of natural moisture, which is therefore added to the 
absolute dry weight, and the result represents* the weight 
chargeable to the buyer, who purchases on the condition¬ 
ing-house certificate. 

To overcome the risk of a seller taking out silk and 
putting moisture in the bale to make up weight after the 
issuing of the certificate by the conditioning-house, the 
latter remake up the bale themselves and seal it with the 
official seal, and this enables the buyer to see at once if it 
has neen tampered with. The advantage to the buyer of 
conditioned silk is that he is certain to get the full weight 
of silk without paying for moisture over and above the 
legal amount, and there is absolutely no temptation to the 
throwster to turn out bis silk in too damp condition, as 
he might he a very licavy loser by so doing should the 
conditioning-house authorities happen to test some lieads 
which were considerably more damp than the actual bale 
a^a whole. 

/^he most prized qualities of silk arci— 

1. Its extreme brilliance and lustre, it being the most 

ustrous of textile fibres. 
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Its gfeiit strength, which is supposed to be nearly one- 
third of best iron wire. 

d. Its elasticity. 

Its durahility, which is very' considerable when the 
fibre isj[)ure silk. 

It takes coal-tar dyes with case and, exhibits a very 
great afi'inity tor weighting materials of varioifs kinds. So 
mueh is this the case that many so-ciiAled silk fabrics are 
composed chiefly of metallic weighting matters witli a very 
small percentage i:)f silk fibre, ft is becoming increasingly 
recognised that excessive weighting s])oils and temhu’s the 
silk, and so in the long run is detrimental to well-l)oing 
of the trade 

ScrtiojJ .—When silk is passed through an acid hath 
(acetic acid) and afterwards dried, it gives out when 
handled a peculiar rustling, grating noise knowa, as 
“ Scroop.” , 

Like afl other textile fibres, silk absorbs )uoisturc«from 
the atmosphere without apj)eai’ing vc;ry damp to the touch. 
As it is an expensive artide, it is most important when 
purchasing to know that the legal limit (11 per cenff) of 
moisture in the fibre is not exceed(Ml. 



CHArTER TV. 

H1T,K VVASTKS. 

The term “ silk waste ” eovers all classes of the raw silk 
•which are unwindable and unsuited for the throwing 
process. The term “ waste,” understood in the general 
sense as conveying the idea of something worthless or of 
no use, is (juite a misnomer. I3ut, before the introduction 
of giik waste spinning, the refuse from the reeling and 
winding mills was indeed waste, there being at that time 
no u,se tor it whatever, except for what could be combed 
and spun by distaff and spinning wheel, as still practised 
by peasantry in India and other Eastern countries. Con- 
•sidiiring that of all the silk spun by the silkworm more 
than half is useless for the throwster, it will readily be 
understood that there must have been a large accumulation 
■of this material, and therefore a great future before an 
industry which could use up this so-called rubbish. 
Although there are a great many different grades and 
■dill'erent classes of waste sdk, there arc really few distinct, 
ways in which they arc all produced, most, if not all, 
varieties being the waste from one or more of the follow¬ 
ing seven processes;— 

Methods oe w.vste i>k()duction. —1. The silkworm 
■commences to spin its cocoon by first fastening itself to 
the twig of a tree or between two leaves. Where the 
worm is reared by the peasants in their cottages or in 
filatures the peasants or attendants use straws, to which 
the worms .fittach themselves. All this silk is unwindable, 
■coarse, and uneven, and consequently of no use to the 
(4fi) 
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thr(?wstor. ” Naturally this •first waste is very much mixed 
with straw and leaves, and is of a dull, fustreless nature. 

•2. The cocoons are made up of^layers*of silk, and the 
'■outside ones, or the first spun by the worm, are too coarse 
and uneven for reeling, so the outer coating is stripped off 
»,nd e.fl.st aside as waste . ✓ < 

8. As the silkworm nears the completion of its cocoon, 
the thread becomes finer and finer, insomuch that several 
■of the last layers are made up of silk too fine to be stfong 
enough to unwind, so that after the better or middle layers 
are reeled from the cocoon, thp remaining part is discarded 
as useless for further reeling. 

4. .Among the cocoons there are some which are 
altogether unsuitable for reeling, included among which, 
are the pierced cocoons. Although of no use for reeling, 
they are very acceptable to the silk waste spinnci'. •. 

b. During the process of reeling from the cocoon into 
hanks or skeins, the silk sometimes breaks, and in ccfnse- 
(]Uence there is waste made by the attendant in finding 
the true and sound thread. * 

I). Waste is produced in reeling tsatices into re-reels.* j 
7. .All the wastes produced in the throwster’s mill, as 
■described fully under the heading “ Throwing.” 

Practically siicaking, the various wastes aiA divided into 
two general glasses: gum wastes and ordinary wastes. 
'(tuiu wastes, whether Home, European, or Eastern, are 
feally all throwsters' wastes, and are specially adapted 
for the making of yarns for lace, sewings, and weft pur¬ 
poses. 

Qualities or wastes.- -The best-known wastes are as 
follows;— 

f- Steam 'waste .—The best known and most widely used 
silk waste in*England is Canton filature waste, better 
known as stean* waste. It is not a gum waste. There 
are two varieties, and several grades of each. The one 
which has generally found most favour with spinners is 
■the “ opened ” waste, but, owing to its lending itself 
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easily to adulteration, .spiiintfrs are now pftying more' 
attention to the *“ unopened ” cjuality. Opened steam 
waste is the unopened waste pulled out by the natives, 
who work among it with their fingers and teeth, opening 
out the hard knubs which have been formed whei^the wet 
waste has been thrown down by the reelcr, and allowed to 
dry and mat together, on account of the natural gum 
having hardened,nvhich had previously been softened by 
the hot water m the basin attached to the reeling machine. 
Owing to the labbur difficulty in Ohina it is becoming 
more and more important tliat spinners accustom them¬ 
selves to the use of unopened steam waste. There are 
really three grades of steam waste, which some years ago 
were known as “ Selecti'd," No. 1, and No. ‘i. But year 
by year the Chinaman seems to have got the better of the 
li'iUropean silk inspector, and has let down the quality. In 
the “ selected ” he would leave a certain amount of No. 1, 
and “in No. 1 he would put the No. 2, until at length the 
admixture of I s and 2’s was so much that No. 2 as a 
separate grade disappeared, ail being mixed up with the 
No'. I, and passed as all No. 1. Naturally, the so-called 
“selected ” got a greater percentage of No. J, so that in 
time the European shippers decided to work up a better 
grade and call it “ Extra selected." This latter came 
forward very nicely for a time; but gradually the China¬ 
man’s cunning got the better of the inspector, with the 
result that ho again lowered the quality of the so-called 
“extra selected,'’ and therefore the “selected.” This 
process was again repeated, and there came a grade known 
as “Extra e.xtra selected” steam waste; but this was 
likewise doomed to the fate of the former changes, and 
to-day there is known what is called the “ Hxtra extra 
extra selected ” steam waste, which in point of fact is to¬ 
day not so good as the old well-known “selected,” and the 
“ extra extra selected ” is a mixture of the old J’s and 2’s. 
The detericution goes on year after year, each succeeding 
yi'ar being worse than the preceding one, and each season 
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showing a, gradual falling .away from the standard estab¬ 
lished at the commencement of the season. It is a lament¬ 
able state of affairs, but so far the Chijiaman seems to 
have always managed to get the befter of all theV-uropean 
inspectors; and so long as the present system of buying 
and passing of the waste, is in vogue at^t'antoii, so long 
will the Chinaman bii abh' to hoodwink the inspectors. 

Probably Chinaman is not entii'el>i to blame. The 
steam Canton grade of silk on account of its freedom from 
hairs and vegetable lihrcs and its prized (pialily of lustre 
has become in great demand in the United States and 
also in Europe. As the ipiantd v proiluced has not materi¬ 
ally increased it naturally follows that the larger demand 
for the best grades has caused the exporters to increase the 
quantity of so-called higher grades by letting down the 
fpiaflity of such grades. 

.✓ Frisoiis are cocoons with varying quantitii'S of silk upon 
them whidli baa been slightly pulled loose. Home quaiities 
are full of wormy matter, but all are well liked by conti¬ 
nental spinners for schapiiinp;. 

y'Waddiiif/, or blaze, which is also used almost exclusiiwly 
on the Continent, is the first silk spun by the worm—that 
is, the silk which is wrapped around the twigs or straws 
and leaves, and is in conseipience full of such vegetable 
matters when sold to the spinner. It is very heavily 
charged with* gum, and conscqui'iitly loses much when 
boiled off, and even then it is very inferior stuff. Wadding 
is a term also applied to silk which has been used as a 
packing inside the Chinaman's coat as a lining, and it may 
be of long fibre or otherwise. Frisons and cocoons are 
typos which may come from all silk-piodueing countiies. 
JTheso wastes can he used for certain purjioses without 
being dischargal or degummed. 

■•-/T-assa/t loaste^ exported from Shanghai, is of a dark 
brown colour, and is usually known as Ncwchwaiig Tiissah 
waste and filature Tussah waste. ff'lTey are marketed in 
two grades, viz. No. 1 and No. 2, which arc packed in 
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separate bales. Parco'ls of ^ewchwang arc fjcnerally 
offered as (iO [)or tent, of No. 1 and 40 per cent, of No 2, 
and tlie filature js 50 per cent, of each, written resp(ictively 
()0/40 and 50/50. Th^re is also what is known as tussah 
throwster's waste, which, as the name implies, is the waste 
made durino tin; process of throwing tussah raws.' Besides 
the two quillities named above, th<T(! an' other cpialities of 
tussah waste shi])ped from (ffiiiia, hut those two represent 
by kir the'bulk. 

S’. Nankin Jluftiins is a Rum waste from the interior of 
China, of exceptionally L'^od white colour and lustre. The 
hulk of it is lone; in staph;, hut it is always mixed with so- 
called buttons, w'hich arc really small portions of silk 
slightly matted together, and, a worse fault still, scjme- 
tiinc's cut into half-an-inch to one-and-a-lialf-inch lengths. 
T]ms waste, is exported from Shanghai. 

£• China iraafcs are from various sources, chiefly from 
hlnghsh, h’rench, and Italian throwsters. '.I’hey are all 
long in stajde. China soajicd waste i.; from Knglish and 
Scotch throwing mills. It feels soft, and its kistrc has 
hehn hidden in the washing, h’rench China is alwaiys 
bright, and not heing weighted with soap often fetches a 
little more per ]K)und than Buglish silk. Italian and Swiss 
wastes are oh the siinu' nature as h’rench wastes. 

J, t^hani/hai irasic is all gum waste, not (piite .so white as 
hluropean silk, and harsher in feel. It is classed as fim' 
white, fine yellow, coarse wdiile, a,nd coarse yellow. In 
the fine wliite are three w'ell-known grades: Chintzah, 
which is the whitest and longest in staple; Hangchow, 
which is really a second picking or sorting over of the 
tliintzah grade, rather inferior in colour, not so long in 
staple, and more suhject to twist waste and foreign matter • 
and the ordinary fine white, which is variable in colour, 
hut good sound wa.sti'. The yellow varieties arc produced 
in much smaller quantities, of similar qualities, hut usually 
more mir.ed toget’ner, which really makes an inferior 
^ort of article Every sort is sold on its own merits; 
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some spinners use only cparse varieties, and others only 
fine. • 

. Shanghai szcchucn (or seycluien or sechucn) is a yellow 
waste, and the prefix Shanehai is to distinguish it from 
Canton v\'aste of similar nature, sold as Canton szechuen. 
All ShaTtf'hai wastes were formerly offered as I’s, ‘2’s and 
d’s. Some shippers now continue this, hut tho Ko. 3 hoing 
very small in ([uantity and low in ijualil^', |)areels are often 
offen'd now as I’s and ‘2's. As the No. 3 is, Infw’even still 


produced in the East, spinners an* suspicious that in many 
eases it is judiciously mixed with the Ko. 2 portion hy 
the expert Chinese packers. ’However that maybe, pro- 


Tf)"' 2r,7, 70’7„ 30/„ 

portions arc generally or j, ^ ; 


(i0";'„ 30 107',, 

No. l’ No.'2’ No. 3’ 


All these grades are always jacked 


sojiarately. 

Inilian’irastc. —Cf!' all the waste used hy sjunners, (he 
Indian wastes (all gum wastes) are the most mixed and 
unreliable. The colour viwies from grey to yellow, hut 
there IS by far the larger jiroportiou of Nellow. The tthre 
of some IS as fine and clean as the best China and Jajiaii 
silks, whilst others are coarser than ihc pinijuiu waste. It 
is always subject to an admixture of hits o|j cotton, twist, 
black hairs, string, jiaper, etc. 

^ _ Cmdon gii^in wanfe is very similar in ajijiearance to the 
j'o-reel waste, hut is not so reliable, and is very often more 
mixed with black hairs, cotton, hemp, etc. No. 2 gum is 
now a very scarce artude in this country, sjiiniicrs binding 
it too miitdi mixed wdth rubbish, and hence too costly in 
jiiekiiig, etc. 

waste is a (hintoii gum waste jiroduced in the 
mills whi're tlTc Canton raws arc ri'-reeled, just in the. same 
manner as Shanghai gum in the more northern districts; 
hut the formerls of a softer nature, and has more lustre— 
in fact, Cantons are the, most lustroui*of all sijjis, hut are 
of a creamy shade. The silk of Canton gum and steam 
waste is spun hy the same genus ili worm. 
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yt Canton szechuen trazte is a'-yellow gum waste with a 
good, bright coloui', but apt to be greasy. The production 
is very limited, and it comes forward in little lots of -5, 10, 
or 15 bales. 

Steam punjumz arc allied to both punjum waste and to 
steam wasli!. They arc said to possess the virtues of both 
— ie. they yield well and have the colour of steam, and 
they combine the lustre of y)unjum. 

, Pemjun'c has peculiar characteristics of its own, and is 
supposed by many peo])le to be the most lustrous of all 
silks. Tt is a stringy waste in appearance, and loses very 
heavily in boiling off—something like .50 per cent. Tt is 
reeled from cocoons, a nuinher of ends together, and put 
into hook form very similar to the tsatlees, as described 
under the heading “ Tsatlee lli'el ” in “ Jtaw Silk ” ; hut 
owing to the admixture of rice water, in reeling process, 
or some such substance, the threads mat together, and 
are ,conse<juontly unwiridable. In this form the waste is 
known as punjum books, which are divided into grades I’s, 
2’s, :!’s, and 4’s—3’s and 4’s- being the general run for 
English spinners, generally half-and-half. Punjum waste 
is produced in exactly the same manner, except that no 
attempt is made to run it into a moss; but, as an end 
breaks or runs off during reeling, the waste is thrown 
aside in a rough, tangled state. Of late years punjum 
hooks have been very largely used in India for weaving 
purposes and have conseijuently become too costly to use. 
as waste in spinning mills, 

^ China, nirlie.'i are a well-known waste shipped from 
Shanghai, and the ijuality and appearance are more allied 
to steam waste than to any other variety shipped from 
t'anton. It is a greyish-white waste, somewhat harsh to 
the feel. The name “curly” is given to this waste on 
account of its being so full of little patches of material 
mattej.1 together, which have a certain resemblance to a 
curl of hai". 'I'he waste is much in favour both in this 
country and on the (lontinent, and, as the crop is some- 
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■what limited, many times* the whole of the output is 
contracted for at the openinf,' of the seSsou. It is a com¬ 
modity many speculators like to gamble .with, the result 
being that many times, when thd whole crop has been 
cornered, the price is many pence ]ior pound ov(t and 
above it^ value as compared with other glasses of waste. 
Like most Shanghai wastes, curlies are to be had in several 
grades, but the Tshi. 3 is s.o very inferior.that few English 
spinners can afford to buy it, on account of the extra ex¬ 
pense necessary in picking out the sticks, string, and 
refuse, to say notliing of the trouble caused in after pro¬ 
cesses by some of these objects having escaped the pickers 
in the first instance. Generally speaking, English spinners 
buy Extra Curlies and No. Vs finding even tbe No. 2’s 
too much trouble in working; but there arc shippers who 
import the proportions (10 per cent. No. 1,30 per cenf. JIo. 
•2, and 10 per cent. J^o. 3, written (10/30/10. Curlies were 
formerly sfiippcd under a chop mark, the favourite being the 
“ Yellow I’ony ” (or reony), whilst such chops as the 
“ Double Fighting Cock ” and the “ Gold Lion ” are fairly 
well known. It must not be taken that all curlies are 
shipped under a chop mark, nor even that the best curlies 
have a particular name or trade mark. Some arrivals with 
no chop mark whatever are quite equal to any of the “ Yel¬ 
low Vony ” chop; but, as a general rule, purchasers buying 
“to arrive” wish to have the chop stipulated at the time 
ef ijurchase, as a kind of semi-guarantee of quality, as the 
various wastes from the different filatures have a certain 
reputation. 

{^‘.Shanghai long iinisic.i are tbe most expensive wastes 
shipped from that port. They are to bo had from various 

•inland districts, and are known under the different names 
of such places, though there is a great similarity in appear¬ 
ance and not m^ch difference in their qualities and yields. 
They have very much the appearance of knubs, but are 
tapey and very long. They yield cx*ceedingly*well, and 
are of a good light colour. The annual production ;8 
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comparatively small, and very few spinners can v.se them to 
advantage, on account of their high price. For particular 
special yarns wf^ere strimgth and evenness of thread are 
absolutely essential, Shanghai long waste is used to ad¬ 
vantage. 

Japan irasirs, —The best-known waste shipped from 
'Yokohama k the Kikai Kibizzo, or Japan curlies. In ap¬ 
pearance then! is i)ot much difference between this waste 
and 4'/hina'curlies, except that the former is generally of a 
hetter colour, and contains curls of larger size, longer 
staple, and consonuentl}' yields lietter. ,Iapan wastes are 
more in request for continental spinners than for England, 
heing well suited for the sehap])ing in vogue there. Just 
like the China curlies, Kikai Kihizzo is shijiped in three 
grades, but the jirincipal buying for this country is for 
No. I's alone, although at times jiarcels r)(t/.'10,T0 arc freely 
offered. 

IiranJiira NosJii. is another waste which is lairly well 
known here by the sjiiiiners who iisi' the very best clas.s of 
wastes. ^YlIat the Shanghai long waste is to Shanghai. 
' so is Iwasliiro Noshi to Japan. They are very similar, 
exciqit that the latter is a better colour, and just as Kikai 
Kihizzo will fetch a better price than China curlies, so is 
Iwashiro Noshi more valuable than Khanghai long waste. 
The production is very limited. 

(9"' Noshito Joshiit. or Tamas is practically the lowest class 
^of Japan waste which is shipped for consumption in 
England for the ordinary spinner, but there are many 
lower varieties from Japan which are well suited for con¬ 
tinental schappe spinners. Tamas are a stringy waste, 
not very good colour, and are subject to a certain amount 
of refuse. J’hey are generally shipped in proportion 
60/;i0/10. 

Before passing on to European wastes,, some details of 
the buying, inspecting, shipping, and landing of wastes 
from the Fast will n'llit be without interest. 

Buying. —As in most textile trades, so in the silk spin- 
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ning industry, spinners must anticipatt' their requirements 
to a certain extent, and buy “ to arrwc,” or “ future's.’’ 
This latter term is, liowover, seldom made use of in the 
silk trade. Comparatively speakine, very littlP waste is 
sent over here on account of the shippers, moat of them 
pref(‘r^iI^h to buy aeainst orders from brokers and 
merchants. The buying " to arrive ” is done by the 
spinners throupb mcrchiint brokers, who transmit the 
offers to Shanghai, Canton, or Yokohama, aftiordiiig to 
the kind of waste reipiireil ; and the matter of quality is 
either iixed on certain standards which the merchant 
shows, or the spinner stipiilafes that it be equal to a cer¬ 
tain shipment already had In the absence of standards, 
the merchant undertakes to deliver the “ season’s average ” 
—nr, in other words, he contracts that his waste, will be as 
good as the season affords, all due care being taken at the 
embarkation port that inferior waste is not shipped. 

—'The spinner buys on the “East India (kim- 
paiiy’s ’I’erms''—generally written '‘Company's 'I'erms.’’ 
It is understood, unless othiirwise stqiiilated at tbc time of 
purebase, that the waste will be shippial from the jiort 
within four or six weeks after the placing of the order. 

Inxpcding .—The systems in vogue for ins)iccting at 
Canton, Shanghai, and Yokohama are very dilfercnt, and 
much could be done in this respect to ensure better 
qualities and more uniformity in shipment, particularly so 
•from Canton. In this latter place the shipper buys, say, 
a parcel of 50 bales of waste from a native dealer, who 
comes forward and tenders 50 bales already milde up. 
The European inspector tlu'ii picks out of the lot, 
wherever he may think fit, 3, 4, or 5 bales, and has them 
opened, and after examining them passes or rejects the 
parcel. If tlTc lot is rejected, the Chinaman brings a 
further 50, which are subject to the same process, and so 
on until he has satisfied the inspector. It will be at once 
seen by one in the trade that this is a veryiax method, 
for John Chinaman has these bales to sell, and sell them 
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he will. If tliey are rejectecf,by one inspector, he will 
tender thciii to anather, in the hope that he may he lucky 
or unlucky onou^'h to cause j^ood bales out of the run to 
he opened,' and so pass'the lot. Very often the hales arc 
made up in such a way that the outer coating of the layei's 
of wliich the bales are made up are composed 'of really 
good silk, whilst the inside is cunningly made up of 
inferior waste. This is a common fault of Canton wastes 
of aT descriptions. The only remedy seems to he that the 
waste he delivered in hulk to the shippers’ go-downs, to be 
inspected by them in hulk, and packed by them just as is 
done in Shanghai and Yokohama, from which ports the 
waste is far more uniform and more reliable. The majority 
of the shippers at Canton say that it is impossible to do 
this in the case of Canton wastes, because they have not 
room '.n the European quarters to make go-downs in which 
to inspect the wastes. 

Packing and skipping .—At Canton the wastes are all 
packed in small hales of one picul each (a picul is I.TIJ lb.), 
without press-packing, but they are well bound with cane, 
and the wrapping is matting. Shanghai wastes, which 
are jiacked under Euro))ean supervision and in the ship¬ 
pers’ own go-downs, are made up in three-to-four picul 
hales, and are,, press-packi'd. ^J'he Japan hales are very^ 
cumher.some, Ix-ing packed similar to the Canton hales, 
except that instead of one-picul hales they come over in 
four-picul hales. Most Japan hales arc, however, press-' 
psicked like the Shanghai hales. The shijiping is, of course, 
undertaken hy the Eurojiean shippers out in the East, and, 
generally speaking, the documents covering the shipments 
are jiassed through the Eastern hanks with a hill at four, 
five, or six months’ sight, to he accepted here hy the 
merchant and returned to the hank, which holds the waste 
until the hill is retired, when the merchant gets the neces¬ 
sary release order. 

Landing arrr/al in London, the waste is at once 
taken in hand by the Dock Company or wharfingers, and, 
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immediately it is landed, tlie f^ross weifjhts of each hale are 
carefully taken, and a certain number oreach parcel tared, 
and the average tare of those taken is Reckoned on the 
whole parcel. No. ^ or lb. are reCkoned : supposing the 
average tare is 8J, 8^, or 8| lb., the tare allowed is 1) lb. 
per bale, and any bale, weighing, say, JS'.liJ lb. gross, even 
though the average tare were 8| lb., would onl 5 ' be charge¬ 
able J‘20 lb. net. When the bales have been landed, lotted, 
and examined for damage, dock samples are drawn from 
every fifth or tenth bale according to re(juest, and sent 
down to the buyer, and on receipt of these he must 
decide whether the quality is up to the standard on which 
he bought. Once having passed these impartial dock 
samples, he is held to have passed the waste, and has 
no claim for inhiriority should he be disappointed with 
the waste when the bulk is delivered at his mill, unle’ss Jic 
can prove some veijv flagrant case of false packing, and 
even then Vie must trust to the merchant from whom he 
bought. 

Eurojmm icaxtcs .—Little lieed be said about the various 
qualities of these wastes, as all have very similar character¬ 
istics, and are practically, with the excejition of the French 
and Italian knnbs, the ]irodncts of the silk-throwing mills, 
as described under the healing “ Throwing.” Knubs, 
however, are the long wastes produced in the filatures 
where the raw silk is wound from the cocoon, and have 
the same appearance and characteristics as the Shanghai 
long waste and Iwashiro Noshi, except that they are finer 
and of a more “classical” nature. These knutis are 
particularly in request by the continental spinners. 

Of the many varieties of European wastes, the following 
•are the best known : French China, Swiss China, Italian 
China, French mixed, I’iedmont, and Spanish waste. 
French China, jjs its name implies, is the waste produced 
in the French throwing mills working China raw silk. 
Swiss China is the same produced in Sw’itzerlanS ; Italian 
China the same produced in Italy. French mixed is gr«iy 
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and yellow waste from the throwing; mills, and composed 
of Bengal, Canton,•and Japan, as well as Italian and French 
wastes. It is sqmewhat subject to cotton, but is quite a 
favourite gnm waste.* Piedmont waste, as the name 
implies, is the fine Italian yellow waste made in the throw¬ 
ing mills ])roduqing orgauziues and trams from /iedmont 
raw silk. It is one of the most c.xponsive yellow wastes, 
yielding very woll„and ])roducing a strong, lustrous yarn 
of awory e’lastic nature. 

Terms .—These Furopean wastes are not bought on 
what are known as “ Company’s Terms,” but in the ordinary 
way of trade, the spinner gelling credit, or at least getting 
the silk doliveia'd before lii^ pays for it, contrary to the 
custom with Fastorn wastes. In this way he can as¬ 
certain, on the arrival of the bulk, whether it is up to 
saiqplc or not. J'here are faults, however, w'hich cannot 
easily be detected until the waste has been boiled or other- 

. e 

wise treated, so if ho has any doubts about if at all, the 
spinner, immediately on arrival, takes steps to ascertain if 
it is free from twist or crape—•/.(■. hard twisted threads. 

(-riven these brief notes on a fi'w of the many varieties 
of silk waste, from which it will have been noted that the 
colour, the diameter of thread, and the packing are so 
varied as delivered to the sjnnnor, and being also a much 
tangled mass of all lengths of fibre—some bales hard press- 
packed and other qualities loosely packed—it will be 
understood that preparatory to boiling or scliappiiig— i.e^ 
degumming—a certain amount of opening, sorting, and 
mixing will be absolutely necessary. 
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v4hK PllEPAllATION (IF STI,K WASTE FOli DEEAlMINCi. 

0‘pen'uuj halts. —All Froiicli, Swiss, Jlaliaii, and KiiKlislt 
silks are loesely packed, fine alid eearse f^eiierally se]iarate, 
so tliat in an ordinary wav oik' would empty all the liafjs 
of the same quality and make a stack of waste of the same. 
Should it he iioecssarv to mix white and yellow tooether, 
then a laj'or of white W’ould he spread on tlie fiooi;, and 
then a layer of yellow spread over (his, in whatever pAi- 
qiortion tin* spinner Sad decided the niixinf; should contain. 
The whiter the yarn required, the more white waste would 
he necessary in the mixing, ^nd rtrr I'ersii. This process 
would be rejieated until the whole of the waste required 
to complete the mixing' had been added to the stack. In 
taking from this stack for boiling, care would have to be 
taken to see that the silk was most carefully drawn from 
the face of the bulk in even proportions from top to bottom, 
to ensure uniformity of colour in the subsecpieut procosse.s. 
There is an alternative and better method to the above, 
which is adoptal by some spinners. Instead of mixing 
the white and yellow wastes whilst in the gum state, each 
colour is boiled off separately, and then the boiled silk 
waste is put into the layers as described. 

• Steam wastes and most filature-produced wastes are 
fairly loose, anfl one-picul bales can either be taken singly 
ami boiled entire, or a certain weight boiled, taking each 
bale just as it c8mes ; or the waste can be sorted—that is, 
each layer of silk can be separated, tl»c good wjiste taken 
off and put on one side, and the inside of the layer or bad 

(59) 
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waste put in another place, scs that each quality can be 
boile,(l separately. » 

I’ress-packed Jiales ol gum waste from Shanghai and 
wastes fro'iii Japan are Very troublesome, Shanghai wastes 
particularly so. After taring these bales, they are laid on 
the floor edge up, wooden wedges are driven betwixt the 
layers of silk, and they are thus split asunder. Water run 
between the layers,will quickly .so loosen the waste that it 
is easily pflllcd into small portions. 

Gum S(i.ftkning. 

Gum .—There are two principal ways in which silk waste 
is freed or partially freed of its natural gum or sericiu. 
The Em/lish methvd known as boiling or discharging is con¬ 
ducted at high temperatures commonly known as boiling 
but reaching well over 300° F. It is desired to remove all 
the sericin from the fibroin, but unfortunately thfi excessive 
heat often splits the fibre and considerably weakens it, 
causing eventually weak yarns. 

The coiilinenlal procGs-.s is known as “ schappiug,” in 
which process the gum is loosened by natural fermentation 
conducted at low temperatnres very considerably below 
boiling point ^and is designed to thoroughly soften the 
sericin without doing any injury to the fibroin. 

Water .—Xo matter which process is adopted, the first 
and most imjiortanl question is the water available. This, 
should be very soft, and free from iron and carbonates 
and silicates of lime. 'I'he objections to these compounds 
are on account of the tendency, in the case of the iron, 
to discolour the silk, and the limes decompose the soap 
which may be used, as the alkali in the soap unites 
with the carbonic and sulphuric acids of the limps, 
thus leaving the fatty matter of the soap free to combine 
with the lime, and form an insoluble pasty, greasy substance 
which has,no washing or cleansing properties. In fact, 
it adheres to the fibre, and makes the gum and dirt more 
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difficult to jreraove ; and wUen the silk is taken from the 
water, and dried, the precipitate is hardened in the thread, 
causing it to feel gritty and to bo dull in appearance!. The 
gritty substance is even carried forward through several 
processes, damaging drawing rollers and leathers. ' The 
harder t^i water the more soap is necessary; so it is well 
worth the attention of the silk spinner to taktithe troubb; 
to have his water carefully analysed, and if found hard to 
take steps to soften it.\ 

Soap .—The (juostion of soft water having hoen deter¬ 
mined, the next matter which requires the spinner's atten¬ 
tion is th<! soap to be used. Alkalies eat into the silk fibre 
and render it tcnd(',r and brittle ; so, to minimise this effe.ct, 
it is necessary to soften the effect of th<' alkali somewhat., 
and this is best done by means of the fatty’ matters 
contained in a white mild curd soap. • 

A soft soap will degum easily and without damage to 
the fibre, but the potash in the' soap apfiears to have a 
discolouring effect on white silks. The oily nature of the 
soap causes it to adhere closely to the silk, sometimes 
rendering it greasy and cloggy and difficult to work in 
after processes.; On coarse, harsh silk, like tussali, such 
a soap can be used to advantage, as it improves the 
feel of the silk. A good curd soap is expensive, and 
in times of cutting prices it is a great temptation 
to endeavour to save money by buying a cheap and 
tfouseijuently inferior article. This is a game of “ penny 
wise, pound foolish.” 'J’he. soap may appear to degum 
all right, the silk may go through its next ])rocess fairly 
well, and the drawing over-looker only finds out something 
is w'rong when his waste from slivers and fly increases 
• very materially. 'J’he silk when in that department has 
imjreascd in ciTst from its first (purchased) price hy four or 
five times, being worth from 4s. to 18s. per pound, and 
sometimes mor5; and as soap of lir.st-class quality'is fid. to 
fid. per pound, and poor soap costs dd. to 4d. per pound, the 
saving in first cost is soon lost, with heavy interest, it silk 
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is lost in wiiste after it has been through one or two 
processes. A good white curd soap should show at least 

04 per cent, of fatty miittei-K, with iiLoiit 

Hit ,, water anil 

JI ,, alkalii'.s, etc. 

The greater {he percentage of fatty matter, tltfi less soap 
will he reij'iin-d for any quality of silk; and as it is the 
fatty matter whicji is the costliest ingredient in soap, it is 
obvious that adulteration would mean a less percentage of fat, 
which means more soa)) will he needed for a specific quantity 
of silk. Then, again, the nature of most adulterations is 
]iartieularlv injurious to silk, and very few more so than 
silicate of soda, which, whilst assisting materially in 
hicacliing silk, will at the same time dull it, make it feel 
harsh, and cause it to work short in dressing frames. The 
sand or jiowdered quarU in silicate of soda appears to 
stick to the silk iihre in spite of all attempts to w-asli it 
off, and although the particles arc most niiniite they can 
itid do, cut the. silk veiy much. The presence of this 
injurious mixture can often h,i detected by taking a portion 
of boiled silk, drying it thoroughly, and then shaking it 
W'ell, when a white powder will fall from it, which on 
examination shows hard particles and is ijuite gritt)' to the 
touch. MiiCih of it will not shake off, and is carried 
forward through the various following processes, and acts 
exactly in the same manner as lime soap. A cheap soap 
of course always contains a large percentage of wati-r, 
which commodity the sjiinncr is ijuite well able to put 
in for himself, without paying so much fur it as when sold 
as soap. 

For the sake of economy many exjicrinieiits have been 
made, with a view to degummiiig by means of caustic 
soda or caustic potash alone, used m small qualities in pold 
or lukewarm water, which mixture softens the gum, which 
is then washed olf with clean water or soap and water. 
'I'hese ex,periuients have not, however, been found satis¬ 
factory, because the caustics arc so strong that when they 
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have loosened the gum, sc* that it will easily wash off, 
they haye also attacked the fibre its^df and biirued il 
considerably. Various means of counteracting the action 
of the caustic on the libre have Veen tested, ‘and some 
perfected, in the chemist's laboratory, but none have been 
put to practical use. 

During last lew years certain soap maki'rs^ have made 
flake soaps which are supposed to contain less water than 
ordinary hard soaps, and are therefore more economical. 



CnAPTEE VI. 

SILK WASTK DKliUMMING. 

• 

^Scfiap]nni).—[{ gum silk, or so-callcd silk waste is piled in 
a heap in a damp warm place, and kept constantly moist, 
the gum will begin to ferment and loosen. By continually 
turning over the pile all portions of the heap are properly 
softened, hut the process takes several days, much depend¬ 
ing on the ipiality of the silk being treated. The method; 



is too long and the stench from the fermenting matter too 
great to allow of such being much practised in England ; 
and on the Continent, where schapping is in vogue, a much 
quicker method is adopted. A cistern of wood (Pig. 18> 
measuring about (i*Tt. in depth and 5 ft. diameter, is fitted 
inside with a wooden cage (shown by dotted lines A), allow- 
(64) 
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ing4 in. spnco U between tbe outside ineasuremonts of the 
one and inside of the other. The top of the inner eiige is 
about 1.') in. below tlio height of the out»r cistgrii. The 
former is perforated bottom and sides with ] in. holi's, 
about 4 in. apart, to allow water to eireulato freely from 
outer to flinor cage. A steampipe is fixed to eiwblo the 
water to be kept at the ri'ijuirc'il temperature. ‘ 'J'he water 
for Use must be well softened, and it is Well that it should 
have been boiled. When the eistern is em))ly, about dtl 
lb. of silk is laid in the inside cage ; some water is then 
run in, and the silk well beaten down until it is thoroughly 
saturated. Another dO lb. of silk is then placed in, well 
trodden down, saturated with water, and the process 
repeated until the inner cage is full. Some boards are 
then placed on the silk, and heavy weiglits plae.ed on them 
to hold down the silk, which is disposed to swell and i< 
rise out of the wali*r. When well weighted down the 
cistern is titled u)) with water to H or It) in. above the 
boards, and the temperature keiit at about 140" F. until 
the operation is complete. This will take from tw’o to six 
days, according to the ()uality of silk under treatment. At 
the expiration of two days a string of silk is taken out and 
rubbed well belwocu finger and thumb nail and then 
broken, and if the silk shows line fibres at the hroken ends 
rt is soft enough, or degiimmed sufficiently, for the next 
)irocess^ If, on the contrary, hard ends show, the silk is 
kept m the cistern longer, and the test made every day 
until it is softened enough. In place of wooden cisterns 
it is now most usual to use large kiers which can be 
hermetically closed. On rmnoving from these kiei's it is 
sometimes advisable to put it into a hydro extractor for 
the purpose of getting out as much dirty and gummy 
liquoj; as possilile. Afterw'ards the silk is placed into 
shallow wooden tj.nka with water heated to about IKO' F., 
and kept at this temperature for some^ time, so that the 
loose gum can be easily washed off. f)r the silhiis placed 
in shallow circular machines (Fig. 19j which are revolveA 
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slowly, and at the same time'a stream of water injected 
into the machine, thus washing the loose gum thoroughly 
off the fibre, wlrlst the heaters or stampers keep the waste 
soft and pliable and help to loosen the gum. Sbme silks, 
such as cocoons, will swell exceedingly in the first degum- 
ming hquor, and have to he continually beaten ail’d trodden 
by th" attendants bare feet to ensure their being saturated 



P’Ki. lt>.—Wahti“ wiihlier or sLajiipcr. 


thoroughly, ^\'heu soft enough they are sometimes placed 
tin a perforated and movable tahh*, which is moved slowly 
underneath a jet of water, which is arranged above the 
table so that, by its great force and fine spray, the cocoons, 
or silk, ari' exceeding well washed, to free tlicm from dirt 
and all loose gum. After the silk has been under tire spray 
for some time it Is turned over, so that what was under¬ 
neath cobles uppermost under the tap for the washing, 
“which is rep 'ated. .Much experience and skill are neces- 
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sarv to bo proficient in atl these processes, and every 
operation needs most careful sujiervisi*)!!—water testing; 
for heat and softness, repeated testing^ of the silk to 
ascertain if it is softening satisfactorily, etc. Any slack¬ 
ness or inattention to any of these details may result in 
the ^Ik '»eing inadciiuately sehapped, apd if the silk is 
allowed to pass, although not satisfactory, much trouble 
may be caused in the after processes, anjl the yarn spoiled. 
After the washing, the silk must he dried, beaten, "and 
conditioned. 

The silks most in favour for schapping are Japan wastes, 
China curlies, knuhs of all sorts, and cocoons of all de¬ 
scriptions. (turn wastes are more difficult, because by 
the nature of their production they are subject to hanl 
ends— it', twisted threads^—whitdi do hot lend thcmsidves 
to the softening process. Steam wastes need care bccituse, 
although they do not^contain hard ends, they are so matted 
in hard lumps that they soften in a very irregular manner, 
and whilst some portions might he e.'tocedingly well 
^chapped, the next jiortion may be hard and gummy. 
For schappe yarns it is fairly sale to assume that the 
cheaper the yarn the more gum the buyer is purchasing. 
A first-tdass white schappe cont iim only 1 to ‘d.l per cent. 
<d gum, and it is obvious that a great deal,of skill and 
attention has been necessary to enable the spinner to pro¬ 
duce such a yarn, Cthei’ yarns can be bought which con¬ 
tain up to ‘2.5 per cent, of gum. 

(Builint) or (7(,sr/iar(/(M|7.—These are, the names given to 
the processes by means of which all the gum is boiled oti' 
the silk fibre ; and the methods of doing so, whilst varying 
very much in detail, follow two main ideas or principles. 
•One is to subject the silk to boiling liipiors of water and soap, 
and so get rid'of the gum as quickly as possible ; and the 
other is to soak the silk in hot liiiuors, and do as little 
boiling as is possible consistent with a thorough discharge 
of the gumming matter.- The boiling‘’cisterns jised to be 
made of copper, but of late years wooden ones have bccoi^c 
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vnry popular. Fig. 20 is a seStional drawing showing the 
uonstruc.tioii of tlRse boiling tubs, as they arc called, and 
two of them are,usually placed side by side for convenience 
in working. A is tbe'outcr casing of wood ; 1! is a per¬ 
forated iron false bottom, perforated to allow steam to 
issue from pipG S, which is colled round the tufe' bottom; 
\V is a water pijie ; C is an outlet pipe, which discharge.s 
into the drain 1) ,, and b’ is the lioor level. The tubs are 
() ft‘. deep‘by 4.1- ft. diameter. 



I{()iliiig in liai/s .—This refers to the placing of the silk 
waste into strong open-meshed cotton bags, measuring 
about 1() by 10 in. From 12 to Ki oz. of silk are put into 
one bag, after the waste has been well opened and loosened 
by the “ bagger.” It is put in tin; bag in as bulky a con¬ 
dition as possible, and the month tied very securely »with 
cotton tape to prevent the contents dropping ont during 
the boiling process._^ ft is very irnjiortant that only small 
(juantities.be placed into one. bag, so that there be plenty 
of room for the silk tp swell. The mesh of the bags should 
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be about ] in., so as to allov* the water to eirculate fr(«ly. 
Tt is an important matter tliat there slamld he periodical 
examination of these baj's, because th(' constant wear and 
tear result in their beinf; torn, the silk thus drojiping out 
of the larger holes ; and, at;ain, the ba^s shrink so much 
with toniinuous boilim; and immersions in hot li()uors 
tliat in time the mesh becomes very close, watcT jiercolates 
with diliiculty, and the result is that the ^ilk is not properly 
discharged or deKummed, 

Biiiliiu/. -For the bnilinp; tub described above, 100 to 
1'20 lb, of silk is placed into ha;'s. Before putting these 
bafis in the tub the hoilin^i lupior has been prepared. 
About IK to 24 in. of water has hoe.n run in, about 12 lb. 
of white curd soap has been added in thin shreds, the 
water then brought to boiline point, the soil]) nndted, and 
the whole allowed to cool down to ISO" F. The hags of 



Fig. 21.—Itako. 


silk ai’e then throwm in, and at the same time carefully 
pushed under the li(|Uor by the help of a polo until they 
become so saturated that they remain under of their own 
accord. When the whole 100 to 120 lh. haiybeen ]ml in, 
the bat's will nearly have lilled the tub, and the, lirpior will 
just cover them ; then the steam is turned on, and as the 
■switer boils the bags arc turned over and over by the action 
of the steam, so becoming boiled in all jiarts alike. The 
attendant must sec that the hags are on the move, and by 
means of his pole, or the wroiight-iron fork show'll in 
Fig. 21, must push the hags always under water which is 
•to ensure every portion of silk being thoroughly degmumed. 
Tf constant slo'w boiling is not kejit up, the portion of silk 
forming the centre of the bag retains some gummy matter 
which is very detrimental in after processes ; or the waste 
may be discharged, but the centre retains a ^quantity of 
yellow colouring which does not wash away. 
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thoroughly good atteudaiA will see that the waste be¬ 
comes thoroughly«Batur!ited with the soapy liquor and that 
the soap foam entirely covers the silk throughout the time 
occupied in boiling. 'Jihe first boiling should ooeupy from 
11 to 2 hours, when steam is turned off and the li<|Uor 
alkjwed to rum away, the silk being then roiif(>ved and 
taken to th.>.‘ hydro extractor, h’igs. and ‘i-'i. These are 
strongly constructed, and the cage A is best made of 
copper. The material is placed inside this cage and the 
machine set m motion, when the centrifugal force and air 
current drives the water out through the sides of the re¬ 
volving wire cage, against the stationary strong iron sides 
of the outer cage 1>, whence it I'scapes at the outlet ('. 



Fm. >£y<lro cxtractDi- (sido elevatiuiij. 


This semi-drying process gets rid of the gummy, dirty 
lii|Uor from the silk out of its lirst boil. Another way of 
achieving the same result is by means of a mangle machine, 
Fig. ‘J-J, through which the silk is run, two or three bag^ 
side by side. The top roller is held by strong springs 
operated by liand-wheels. Some spinners are very fond of 
this sijueezing of the silk, and doubtless when the lot is 
full of cocoons containing the worm and chrysalis, the 
mangle is a means of crushing these deleterious matters. 
It is also thought by some to put a lustre into the silk' 
not obtained by the hydro extractor. At the same time 
the mangle causes a slight discoloration of fibre if used on 
wormy wastes. Again, some qualities of silk are lifted 
out of the .boiling tub on to a wooden grid placed on the 
tqp of the tub, and allowed to remain there some time. 
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whilst the li(]uor gradually drips back into the tub. Mean¬ 
while a second tub has been half filled^w’ith water, about 
15 lb. of soap dissolved in it, and the whole boiled and 
allowed to cool as before. The w.aste pVevioufdy treated 



f’la. 23.—Hydro extractor. 


is now put into the second tub, and »e-l)oiled from 1 to’l.J 
hour, all the‘time being constantly watched as in the first 
bath. It is then taken out, and in some cases immediately 
placed in the hydro extractor and dried as much as possible ; 
in other cases the silk is placed id clean hot water at 
about 180° F., well rinsed from soap, and then dried. 
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Some s|)innei's like the sillj to be a little soapy when 
finished, and others take just as much trouble to wash the 
soap out. One class say the soap feeds the silk and helps 
it to work loui','whilst the other class say the soap makes 
the silk work creasy, cloei'y, and dull. Ihobably they are 
both rieht in tlu'ir respective mills, the difference in the 
treatment arising more from the difference in the water 
and soa)) used than anythin^ else. The liquor in the 
second boiling tulf is saved and used for another boil, hit 



(LI ti It rut Ixiil onUj; and in place of u.sing I'd lb. of soaji, 
only si lb. need be used, as sufficient soapy matter is loft in 
the liquor of the second boil to make the addition of 8 lb. 
of soaj) quite enough to ensure a proper degiimming. 

The first boil is for tbe jiurpose of thoroughly softening 
the gum, and when,,properly done the silk feels soft and 
very slimy. The after processes are to wash off the gum, 
and at the same time to bleach the fibre. For many 
qualities of silk wastes some spinners do not boil 'the silk 
in the first instance.- Instead, they omit bagging the silk 
and put lOff’to ]'20 lb. into the tub, and press it well down, 
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somewhat after the maniie" descrihed in schaiipirig, and 
allow the silk to remain in the soapy li.jiior (1 to 10 lionrs 
at INO’ The >,01111 is then found to be well softened, 
and the silk ready for putting into a second hath and 
therein boiled. Never under any eireinnstances should the 
silk be pl*iced in water wbich is boilinf/. This would, 
particularly in the second boil, fasten the dirt^rnd colour 
into the fibre. 'I’lie boil should not be of a violent nature, 
as it would blow' or disinteerate tbe .silk fibre. Very 
violent boiline, coupled with an excess of alkali, will spoil 
the fibre, and if tben a brin of such silk b(> examined under 
a powerful microscope it will he Siam that it jiresents the 



appearance of having little projections from the thread, as 
if the fibre bad S|)bt. h’l^. 2.5 shows this appearance 
better than words can describe it. A is a brin of silk 
properly boiled ; B, a brin too inucli boiled ; and at 0 tbe 
fibre is show'n broken. This fault makes the silk very 
tender; it will not spin to as tine a count as it oiielit, and 
in the various drawing processes a great deal too much 
waste is caused. 

• .M'ter hoing once used, tbe soap batlfs arc often sold to 
dyers, and are Snown as boilod-off or gum liquor. They 
are valued on account of the gum and fatty matters in the 
li(]uid, and arc used for dyeing purposes, the gum adding 
lustre to dyed silks. A great deal, hovvever, of f,he boiled- 
off liquor finds its way into the nearest brook or river, thus 
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polliitinf; it to some extent, ’ft is possible that legislation 
will in time conapcl all spinners to turn out their waste 
li(]uors in a sj,ate of purity. Some have already had tO' 
erect press filter plants to recover soaj) from the liquor and; 
inanaKcd to make a satisfactory and fairly economical 
business of it.t • 

Jit'c.iprxtfor hoiJing .—The following reci]ies for silk boil¬ 
ing will he founjl of great service. 'I'he soap must he of 
g()l)d qu&lity and the water very soft, or the proportions of 
soap used, and even the time occupied in boiling, will have 


,o be altered :— 

• 






Ml,lilt V. 

VVnglit 

First li'n 


Scroml I 


III (4inii. 

H 

( 

/ 

■j 

V 

7 . 


Ills. 

M.ns. 

]U. 

ll.S. 

.Mins. 

lOs. 

Homo China .... 
Italian, French, and Swiss 

120 

00 

9 


90 

11 

gum wastes 

120 

120 

IH 


150 

10 

('anton giint and stoain wastes 

120 

HO 

10 


75 

12 

Curhc.s, knuhs, and kikai 
Shanghai, jmnjuiii bo«>ks and 

K)0 

00 

10 


r.0 

10 

waste. 

120 

‘10 

11 

o 

ftO 

, 15 

Indian wast^;s 

Tnssah knuhs and throwsters’ 

KK) 

00 

1-2 


00 

12 

waste. 

100 

90 

10 

4 

00 

12 

Tnssah cocoons 

100 

120 

13 

(; 

HO 

7 


The chemicals arc salts of tartar. If a specially white 
yarn is required, made from China wastes, half a thimble¬ 
ful of No. 1 Jllue is put into the second boiling liquor. 
This takes away the slight cream tone, which is really the 
natural colour of'silk. It will be noticed that home Chiba 
waste takes much less soap than Italian, Frencti, and 
Swiss China. The reason for this is^ that home China 
waste (English thrown) is soapy, whereas the continental 
is not. .fl'he gum of foreign thrown waste also takes a lot 
..more softening than the English, very often caused by the 
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addition of greasy conipoimtTs to raw silk prior to winding, 
etc., hence the longer time occupied in lioiling : the alkali 
in the soap used by home throwsters has sjighlly softened 
the gum, •because the waste has usually been tying in a 
heap some months. In boiling-off white gum wastes of 
English aftd continental origin it is not u’lsolutely neces¬ 
sary to have two boilings, one being quite siiflicient it done 
in the following manner: Ifun water in the boiling tub to a 
depth of about Hb in., add 10 lb. of soap, beat'until tbe 
soap is dissolved, and then put in 100 lb. of silk in bags. 
.\llow them to remain in for 1 hour at about lOO " E., iben 
add 15 lb. of soap whicb has previously been dissolved. 
Eoil tbe silk for hours if e.ontinental, and for 1 hour if 
Knglish. Tbe silk is then taken out and jiut through the 
hydro extractor in the usual way. * 

Steam, curlics, knubs, and kikai classes of wastes heed 
putting through roll^irs, or into the hydro extractor, be¬ 
tween tbe lirst and second boils. All wastes which con¬ 
tain chrysalis, as kikai and curlics, want careful treating 
in the lirst boil in order to get them will softened, and 
should then be well washed to get rid of tbe dirty-coloured 
liquor caused by tbe chrysalis. It the wastes are put 
straight from tbe first boil into the second boil, they bold 
a large quantity of discoloured water which stains the 
waste and is practically boiled into the waste by the second 
botlmg, which is thus made to act practically as a dyeing 
li(j«or. V'ery dusty wastes, like the Indian variety, reipiirei 
a preliminary wash before the lirst boil, and a good way is 
to prepare an ammonia bath—a shallow wooden tank full 
of water into wliich a jiint or two of ammonia has been 
added. The waste is then rinsed through this bath, the 
Ammonia killing the grease and dirt irf a wonderful way, 
and jfllowing the soap in the lirst boiling to play immedi¬ 
ately on the silk Jo degum it. The colour of waste treated 
in this way is usually much clearer and whiter than it 
would be if boiled off without the preliminary b*th. 

Each class of waste requires careful study and super- 
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vision to r;aiii a knowled^o of*«vhat is tho best process and 
the most snitabloiwater and soaps. Tlieso differ so much 
in various districts that a process which will suit one 
spinner ihiehl have todie altered very inaterially-to suit the 
conditions in another district. Kilk boiline and schapping 
are most iinpoKtant jiroccsscs, and ought to be»conducted 
by intelligttut anil skilled workmen. After they have done 
their part, tin; rc^sulting .silk needs careful inspection day 
hyday, Und any waste not properly boiled or schapped 
taken out and redone. 

lUiiliiuf irithdiit hnfix .—Many spinners dispense entirely 
with tho use of bags, )ilacing the silk waste direct into tubs 
in weights from 10(1 lb. upwards, and adopt various means 
for mechanically handling the much tangled wet mass 
after boiling. * 

Ether and soap foam .—ISoiling experiments of late years 
have been fairly nmiK'rous, and parents have been tiled 
covering use of certain ferments, jiancreatinc and the 
like and use of soap and alkaline foams and also degum- 
ming by use of ether. If the latter process could be de¬ 
veloped economically, and at same time enable the gum 
to be separated and made tit for commercial use, all 
other methods known up to date would probably be dis¬ 
placed . 

Dri/ing .—After boiling, washing off, and treatment in 
the hydro extractor, the silk is taken, by means of skips 
on wheels or trucks, to a stove or drying machine. X'h<‘ 
stove is very often a room partitioned off'from the boilers ; 
or, if that is not convenient, a room near the washhouse 
is used, being converted into a stove by means of a coil of 
stcnmpipcs along the floor. Posts are erected at distances 
of 2 to 3 ft. apart, and cross beams affixed to them, oft 
which are placed small galvanised hooks. The silk is 
hung on these hooks and allowed to remain in the room 
until thoroughly dry, or latticed stages are erected round 
the room^and the'silk placed on them until dry. 

^ Air should be kept in constant circulation to obtain the 















Fil.. 29.—Drying machine (TomHnsoii-Haas). 
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bsst results in the shortest h'tna The silk should he well 
opened to ensure best possible results. ^ 

'Drying by mechanical "means .—In order to economise 
in labour iind obtain large weights ,flf silk'dried per day, 
To T’an 

A 

« 



some spinners ujc drying machines of which the most 
successful is the Tomlinson Haas type, Figs. 26, 27, 2H, 
29, illustrates this machine. „ 

In the heating compartments (e, a, b, c, d) the air passes 
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over steam [lipes, therelty in(fl»easinf; its tpinjteratiirc. In 
the flryiii'i cham%-rs (A, J5, C, D, E) the air passes thronfjb 
the material from the lower to the higher, absorbs the 
moisturc’and carries it away. • 

Till! (Iryiiig air, whicl) is drawn through the machine by 
a fan at the end of jiipe P is always passing tllh whole of 
Ihe dryingjidiambiTs and heating compartments in a com¬ 
plete circle. , 

The aif inlet is at one of tin' healing compartments by 
one of the valves S (c, a, h, c, i1). 1'be air outlet is at one 
of the drying chambers by one of the valves O (a, h, r, d, i‘). 
'I'bese two valves and the one between them K (if, h, e, d,f) 
are connected and act automatically ; for instance, when 
S b is opened for the air inlet, O b opens automatically for 
the air outlet, and'Td b clos(!s the connection between ]’► 
anibb. The way the air must take is therefore as shown 
liy the dotted line. ^ 

As the workman empties and refills the chambers from 
the loft to the. right, it follows that each succeeding one, ho 
opens will be the driest, the next a little wetter, and so 
on, and the last chamber on the left will be the wettest. 

In the, diagram above, chamber (.! is the driest. It re¬ 
ceives the dry air, which enters the machine from the 
atmosphere .by valve S h, into the heating compartment b, 
and 18 consequently only once, heated. Uefore tlie air 
enters chamber 1) it is heated again, so that two heating 
compartments are acting upon the material which is rela¬ 
tively wetter, and so on, chamber E receiving the heat of 
three chambers, A receiving that of four, and chamber II 
(which has just been filled in and contains the wettest 
material) receiving tlie heat of five heating compartments. 
The dry material Gf c.hamlier 0 is now removed and wef 
material takes it.s place. Chamber 1) now become^ the 
driest and (' the wettest. 

In order to maintain the same graduated circle of air, 
the workiyan closes H h and opens S c. With S h, 0 h 
closes and R h opens antomaiically, and with S c, C) <• 
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opens and Iv c closes antoinf.ncallj-, the air enterin" at S e 
and leaviiif,'the iiiachine at O c. (’hanjj)er 1), being the 
driest, now receives tin' h(!at of only one eonipartnient, 
while chaiuher t', being the W(‘llest, receives tfiat of all 
five heating conijiartinents. So the worhiuan f^oes on ail 
day, empt’fing and refilling the chanihi'rs, c'osing the valve 
on the left, and opening the one on the right, this being 
his whole work. 

It IS easy to see that by this method of (jiiick drying it 
is imjiossihic to spoil the niati'rial or, on the other hand, 
to waste, any steam, ,i,s all is ahsohitely used for drying. 



In addition to drying the machine is also able to con¬ 
dition material with once handling, an advilntage that 
camiol he ignored in these days of keen competition. 
^■Anotlii'r system is to use one of the numerous drying 
mafiliines, of the tyjie illustrated by Fig. 30. A is the outer 
frame, and (I, JI, J, K represent four sections into wjiich 
the machine is divided for convenience of looking into the 
apparatus if anything goes wrong. ]> is a space provided 
to draw in fresh cold air, or it can be utilised by putting in 
a tubular heater and fan, and so forcing air to the top of 
the ufachine to the outlet E. This outlet in the machine 
shown is provided*with an exhaust fan, and draws hot air 
from the bottom of the machine through the silk, so keep¬ 
ing the material light and loose. The wet sill»M is fed 
into the machine at 1*', and carried forward by means of 

^ ♦ 
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a latticed chain (5 to end, wh«n the silk drops on to the 
second latticed cljain D, that portion of material which 
was uppermost now being underneath, and is thus carried 
forward alid dropped i^gain on the third chain, ajid thence 
to the outlet L. Some machines are made with five or 
seven sets of latticed chains in place of the three illustrated. 
S are stcanjpipes for heating the chamber. 

One of the advantages of a machine is, that it can be 
placed at end of the washhouse or near to that estalish- 
ment, so that the silk is not carried out of doors to the 
drying place. In cold weather silk should not be allowed 
to be chilled in transit from the finishing liquor to tin; 
hydro, or from thence to the stove. Frost and cold 
winds damage the fibre very much, making it harsh and 
tender.^ . “ 

Ilrying appears to be a very simple process. The 
■ordinary workman thinks it only ncc(!ssarv to take the silk 
and hang it on the hooks in the stove, or put it in the 
drawer of the drying machine, for the heat to do the rest. 
This is a great mistake. /Bad drying means irregular dry¬ 
ing—too much or too little, which are equally deleterious. 
If a stove is used, the silk needs hanging on the hook—• 
not in a big lump, the centre of which retains moisture 
after the outside is dry ; but the portion hung should be 
pulled and opened, to make it hang as lightly and loosely 
as possible, so that the hot air can circulate freely thi ough 
the silk, so drying all portions of it. When placed in a 
drawer, it should be spread lightly and evenly, and then 
the result is a nice lofty silk, whether stove-dried or 
machine-dried. It must be thoroughly dry, or it will not 
“ condition ” properly afterwards. After drying it is usual 
to weigh the silk, in order to see what percentage of gum 
is on the fibre or what percentage of gum has been boiled 
off; and this is important to watch, because of its effect in 
regulating the price or value of the silk" in the gum, and 
a proper record should be kept and examined from time to 
time, in order to see that the qualities are not deteriorating 
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or having additions made to the natural gum by the 
natives in the East.| ^ 

Percentage oe gum lost in roiling. —Appended is a 
list showing the approximate amount lost’in diSbharging 
various wastes;— 


Quality. 

Weight ti) 
Hull. 

Weight from 
* Stove. 


II.S. 

Ih,. 

Home (Mnna . 

100 

nn to 

Foreign Ckiua 


70 

„ 75 
„ 72 

^janton gum . • , • 

. 1 

70 

Steam waste kmibs 

*. '• ,, 

50 

„ 02 

Curlies and kikai . 


(k) 

70 

Fine Shanghai 

. . ,, 

no 

72 

Coarse Shanghai . 

• • • 1, 

ns 

» 70 

Indian wastes 

. 

04 

„ 70 

I’unjum books 


."U 

.. 55 

Tussah .... 

„ 

nn 

HO 


It will readily be understood how vital a point is the 
loss in boiling when one considers that raw waste in yeiir 
1917 costs from ‘2s. (id. to 7s. (jd. per pound, so that the cost 
of the discharged waste is augmented or decreased in 
accordance with the loss, and vice versa. The value of the 
raw material is proportionate to the yield after boiling. 
The loss on all classes of waste is important, for no matter 
if the qualit}' be low, an extra 2 or 3 per cent, loss in the 
boiling increases the cost of the yarn made from it and 
goes to reduce the margin, which on lower quality yarns 
is, generally speaking, correspondingly less. It is not a 
sufficient test to simply take the weight of silk returned 
from the stove, as the degree of dryness may vary at dif¬ 
ferent times, being better dried on some occasions than 
others. It is essential that systematic tests be made from 
tim^ to time, by taking 10 lb. of gum silk made up from 
ten separate bales, 1 lb. from each, carefully weighed to 
fractions of an ounce, which is sent to the stove to be 
dried, say, for twenty-four hours, when the waste is weighed 
and the loss carefully noted. This treatment is repeated 
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several times until it will lose wo Uiore by drying. To the 
net I'esull add 11 percent., whieli is the natural moisture in 
silk, and is the recognised legal projiortion allowed. The 
weight now arrived ii4 is the natural weight uf the silk. 
Have the silk boiled along with an ordinary boil, specially 
marking the luigs containing the dried .silk, so that, when 
disidiarged^ these particular bags can be sorted out and 
the silk taken froin them and dried in the same manner as 
de.seribcd* above, until it will lose no moi'e by drying ; then 
add 11 per cent., and from this the e.vact loss in boiling 
oilcan be ascertained. E.vaiuple:— 


Wastit* in tlie ;;nm talxen 
from the halt's, 10 Ih. 


l>iy wttii'lit. 

Plus 11 ])or cent. 


Siii urai 

Su}>post' ivsnUinir ho 7 \h., Urmi tiuilcr «lry 

Plus I ] per cent . 


O’O lb. 


0-H7 !>.. 
ii'7:» 


I>t‘(luet fmin lb. 

70:> 


2*157 lb. loss <ni 0 00 lit. r. 2^5*72 per eeut. 

If a record be kept of these trials, and also of the daily 
results from the stove, any unusual loss will be ((uickly 
noticed, and steps can be taken to find out the reason and 
prevent further loss. The ri'cords also show if the boils 
are being properly dried in the stove. If it be that the 
waste has deteriorated—which is many times the case— 
the spinner must not lose sight of the fact that he must 
buy at a proportionately lower price, or replace it by other 
qualities which yield what he, reipiiros. 

Home China wastes roijuire watching very carefully, as the 
different throwsters may put a greater percentage of soap 
in their waste, to say nothing of the extra so-called “ con¬ 
ditioning.” It naturally follow's that damp waste w'ill yield 
a less percentage after the boiling and drying. 

(tUiu wastes from the blast, and particularly punjum 
wastes, are sometimes “ faked up ” with rice water, made 
into a sort of size, which adds weight to the silk in the 
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raw, but ))oils out only too easily. Ajj;aiu, the Indian 
wastes arc very dusty and sandy at tiiue/ which all means 
loss of yield. ^ 

Bleachiitij .—Some silks are very jellow in colour, and it 
is occasionally necessary to bleach them. 'J’ussah is the 
most dilliAlt silk to bleach, so that any mechod of hleach- 
in<; this class of sdk which can be applied succttssfully will 
also be found to suit other silks. Hjit of course the 
strength of the li(|uor and the time occupied will \fary 
according to the class of silk to be treated. The silk pro- 
deiced by the lUimbi/x mori is^ more easily bleached Jlhan 
tussah. 'Phe safest and most [xiwerful bleaching agents 
are the peroxides of hydrogen and sodium, but being so 
costly they are only used for very special purposes. Sul¬ 
phur bleaching is not now often practised, because the 
rc'sult is not permanent. (The following is a good bleach¬ 
ing bath for 100 lb. <>f silk previously boiled off: 400 gal¬ 
lons of water, 30 lb. caustic soda, 2(1 lb. white curd soap, 
20 gallons of hydrogen peroxide, and a little ammonia. 
The silk is steeped and boiled for a few hours, until the 
■desired result is obtained.^ 

much cheaper method is the following: 400 gallons 
water, 20 gallons peroxide, and a little borax. The 100 lb. 
of silk is placed in this bath for from ten to twelve hours, 
and then turned over and allowed to remain for the same 
period, after which it is heated up from 120° to 100° F. for 
from two to four hours. The hath will last longer if a 
little soap is used.) 

Another useful chemical for bleaching is the one sold 
under name of “ Elankit,” but as this is or was a German 
product a substitute can be supplied by English chemical 
makers. * 

IBxkinfi silk .—After boiling, bleaching, and drying, the 
silk should be examined, and, as far as possible, all foreign 
matters, such as straw, China grass, hemp, hairs (from 
animals and human beings), hard-twisted ends,^tc., picked 
out. This examination may be deferred until the after 
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processes; but then the piflvings are broljen up into 
thousands more Yiieces, thus making the operation more 
difficult. ^ The, best plan appears to be to have the dis¬ 
charged waste, as it chmes from the stove, loolfed over by 
females, who should take out all the large and easily seen 
deleterious objections. The waste may then ha^e a second 
picking, which will bo described in due course. 

Fokuign Mattebs. —The foreign matters to be looked' 
for in thb various wastes are— 

Gmn wastes —i.e. thrown wastes. —Hard-twisted ends, 
fine and coarse, usually called “ silk twist,” and made by 
the attendants in various reeling and winding processes, 
very often when making piecings ; but the bulk of such 
faults are made by the cocoon reeler. 

Steam; hikai, and curlies wastes.—Oii]y a few straws 
- aivl hairs are found—so few that they are not of much 
consequence. 

Pnnjmn waste. —Subject to rotten portions of waste and 
hemp. 

Shanejhai and Canton (/urn wastes. —Subject to silk twist, 
hairs, straws, and China grass. 

Indian and szcchucn wastes .—AH sorts of rubbish— 
from paper to bits of cigarettes, from nails to pieces of 
hoop iron, straw and hemp to bits of rope, and hairs in 
abundance. 

Some of the grades are full of balls of silk, and inside 
the ball is a piece of paper or some vegetable substance'; 
then_ comes a layer or two of bad silk, then some good silk. 
The lower grades of waste contain from -5 to 15 per cent, 
of such objectionable matter, and therefore these wastes 
are shunned by most spinners, as it is impossible by any 
known system of picking to rid the waste of these faults, 
and in consequence the yarn resulting is only a seconi^-rate 
article, and can only be used for very poor goods where im¬ 
perfections are either not seen or do not matter. The hairs- 
in the wa^te are from the animals like goats and sheep, and 
also combings from the heads of the peasants. It will be 
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remembered that a large wx-fght of silk is reeled in cottages 
by peasantry, and they often keep dc/nestic animals in 
the same abode ; therefore the hairs from^them get mixed 
with the waste thrown on the door during tVie reeling 
process, and all are mixed and sold together as silk. The 
deleterioifs matters in silk w'aste are ehiedy vegetable and 
animal, and since competition has become keener, many 
attempts have been made to destroy j;hem by clmmical 
me&,ns. ■ • 

C urhoni Kation .—In worsted spinning the purging of 
vegetable matters from the wool hy means of so-called 
carbonisation is an accomplished fact, and it is a little 
surprising that this pro(u;ss has not come into general use 
in the silk spinning industry. I’rohahly the reason is, that 
silk is a very costly article, and is very soon damaged by 
acids, and in such a way that nothing can remedy the 
defect. Sometiuie^the damage done to the silk waste in 
some of the processes has not been detected until the yarn 
has actually been spun and woven into cloth and then kept 
on the warohousoman’s shelves for some time. When taken 
down, the goods have been found eaten into little holes, 
or the colour of the cloth has been affected, making it look 
“spotty,” this being caused by the action of some acid 
which has not been thoroughly washed oT the waste. 
Foreign schappe spinners have perfected a carbonisation 
process. Still it is quite possible to use this treatment 
for fully discharged silks. It is well-known to chemists 
thattlilute sulphuric acid, strength per cent, of acyd at a 
temperature of from r)0“ to 55° t’., will thoroughly carbonise 
ligneous cellulose, and for raw cotton the same percentage 
of acid and a heat of 71)" C. will suHice. The effect of the 
acid and the subsequent drying of Ihe waste at a high 
teyiperature are to convert the vegetable matter (cellulose) 
into friable hyjjro-cellulose, whilst the silk (animal fibre) 
is left intact. The grass, hemp, etc., first turns brown and 
then black, when a slight crushing by rollers^reduces the 
matter to powder.) 
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The acid requires thorougltfy washing off the silk fibre 
or neutralising hj^alkaline treatment.) 

/ method of carbonising by muriatic acid^is as follows; 
The silk is taken fron> the diying stove and plated lightly 
and evenly on Imrdles in an air-tight room, and e.xposed 
to th(' fumes ot muriatic acid for from three to four hours. 
After this (jiie teniperatnre is raised to dOO' h\ for half an 
hour or so. The,heating is stopped and fresh air let into 
the'cham^ier. When it is cool enough, the silk is taken 
out and given a thorough washing to remove all trace of 
acid, ft must then he re-dried, and on examination the 



vegetable matters will he found brown and black and very 
brittle. A bath of sulphurous acid, a drying process, an 
alkaline bath, and a thorough washing afterwards will 
effect the .same result./ 

Tig. 31 illustrates a carbonising chamber in end view 
and side elevation. The treated silk S is placed on trays 
T, which can be easily handled and pushed into the 
chamber as they are filled. The chamber is heated Ijy a 
tubular heater or steam-pipes 1’, and the ,hot air is drawn 
out by a fan at b’ when the silk has been in sufficiently 
long to e|fect a proper destruction of the vegetable 
matters. 
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It should^ be uiiderstootf* that this proeess is a ven/ 
(Irltcatc one, and the least iui.scalciilati(j#i or carelessness 
on the part of the work-people will ahsoljitcl}' ,spoi] the 
silk, makirfjf it tender, rotten, and badly discoloured. 

• To ensure success undoul)tpdly a works’ chemist ought 
to have chSrgc of an}' eai bonisatioii process. 

Drxfnicfioii of Hair .—flair and silk both being animal 
fibre, it would appear that what will dtfstroy the former 
must at least materially injure the latter, but chemreal 
research during the last few years luis shown that hair can 
melted away without the ch^'inicals used damaging silk 
fibre. Several patents have been taken out in tbis con¬ 
nection, but only very few firms h.ave adopted the process. 

Cotidiftoiina /.—.-Ytter all these treatments by heat and 
hot liquors the silk is in a dry condition, and if sent to the 
anill to be worked l)y machinery, the result will be tad 
work and very short, irregular fibres, so it must be allowed 
to absorb its natural moisture of If per cent, and over. 
Whilst silk will not work properly if dry and har.sh, it will 
work if properly moistened with water, but it must not be 
■wet in patches; hence, spraying with a hose-pipe and fine 
rose, or using the watering-can, is not satisfactory. It is 
absolutely essential that the silk be well and evenly dried 
in the stove or drying machine. If some jiortions are 
damp and others dry, the latter absorb moisture quickly, 
and the former get very wet, so that the silk is irregular 
in r-ondition and works very badly in the after jirocesses. 
It is also very detrimental to force silk into conditioi^ : it 
must have time to pick up moisture naturally, and the 
best-known means of allowing it to do so is to construct a 
•conditioning floor. A cellar, well ventilated, but dark, is 
the best for the purpose. The floor is prepared (see Fig. 
fl‘2A,^hich is a sectional elevation) by first putting down 
12 in. of sand or n-shes and broken stones to act as drain¬ 
age A ; over this is placed a layer of clay 11, and then 
bricks C, with gutters D every or 4 ft. apart. Fig. 82 b 
shows the plan of this floor. When the floor is made, th*. 
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bricks are thoroughly soaked’with water, whjch gradually 
works down toVhe clay, and' is there retained, always 




Figs. 32a and 32it.—Oonditif iiing floor. 

keeping the bricks moist. Excessive moisture finds its 
way through the clay and drains away through the rubble 
layer below. 'I’he gutters are kept half full of water,. 



which is constantly (>,vaporating, and keeps the atmosphere- 
moist. The bricks must not be soaking wet, only damp,, 
and then, when hot silk from the stove is spread thinly on 
“them, the heat of the silk causes the moisture to ascend, and 
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it is greedilji absorl)ed from *the. bricks and the air b}’ the 
dry silk, which soon begins to feel dampf soft, and pliable. 
A proper condition cannot be described in (K)ld piynt; only 
experience and observation caip teB when the process is 
complete. After the silk has lain suflicient time on the 
floor it is picked up and packed into large'skips or placed 
into bins for some days or (iven weeks, to still fnrtlujr com- 



Fia. 34.—PJan of bale room, waKhing house, aud conditiouing lloor. 

plete the conditioning. These skips S are packed one above 
the other, as shown in Fig. H3, so that Jhe contents can be 
turned over from time to time, and also to allow free access 
of air. 

In Fig. 34 is shown a plan of a bale-receiving room A, 
boiling-house B, and conditioning-room C, with plant set 
Out for convenient and economical working. The descrip¬ 
tion is as follows: A is a bale-receiving and weighing-room, 
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at the far end of which tlie'waste-opcuiiiff jnachiiie f ) is 
placed. At this'iKiint the silk is bagged preparatory for 
boiling ip' stotiping. B i.s the steeping and boiling house ; 
K, L, Af, X, 0, i’ are Roilkig tubs. E are steepihg cisterns ; 
or (he same room can be occupied by various schapping 
machines. P'is the drying machine, and if required the 
same machine can bo used tor carbonisation. H and J 
are hydro extraijtors. The dotted lines show drains. It 
should lie remembert‘d that over the tubs, K to B, can be 
placed the water-softening cistern, and, if it is arraugod 



F[G. 35.—Supple machine, worm driven. 


the same leiif^th as the length of space occupied by* the 
tuhi a tap is connected directly from it and over each tub, 
to servo the same with the softened water necessary for 
perfect silk schapping or boiling. T’he drying machine is 
placed in the boil-house, because it can easily be attended 
to by some one or other of the workmen, engaged in the 
silk boiling. (I is the conditioning-room, into which the 
silk can lie taken direct from the dryieg machine. The 
floor space is occupied by spreading on it the dry silk, and 
round tht walls are placed the bins and skips, as shown in 
Vig. 83. 
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Suppleiiii/. —'I’he ^irecediiiT* dt'scription of eonditioniiif; 
may be teniiod the natural conditioning process, but in 
addition to this mclliod there arc ways of inccluuiical con- 
ditioninj,', iwid some silks work ln;ttettif a little soajiy. 

, Kor silks which incline to mat tof'cthcr durinj; t]ie 
schappin*; tH' boilin;' processes,such asknnbs‘steam wastes, 
etc., the supple machines shown in h'ies. do lyid d(i are 
often employed. The shaft S—on which,are fixed worms 



Fig. ho.—S upple niacinno, wliod 

• 

W—revolves slowly, and drives the bottom series of tlyted 
rollers, marked A, throu"h the {^earing shown by dotted 
lines at D. The silk is spread thinly on the latticed leedei' 
at the point indicated by 0, and is gradually worked through 
the machine between each set of fluted rtrllors A, I'j. 

I The chief purpose is to crush, bruise, and soften all 
mard,*matted portions of silk, and such is well efl'eeted by 
'means of these rollers and their spring.s V,. The best re¬ 
sults are obtained by having the silk moisteiujfl before 
feeding into the machine, and, if neeess.iry, it may be pul. 
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through several times. Should the silk have been in the 
carbonising cha^pber prior to treatment through this 
machine, the process will tend to pulverise all vegetable 
matter into powder, Lvit tjae waste must he passed through 
the machine whilst in a dry state, i.e. straight from the, 
carbonising chamber. • 

Many spinners before silk is packed into skeps or bins 
damp it, using a ,soapy solution or plain water in accord¬ 
ance with their idea of what condition the waste needs. 
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THE OPENING .'VND HHESSINO OP’ WASTPIS (COMlilNG). 

Cucoon heating. —Cocoons, whether schapped, bhiled, or 
worked without either of these processes, are better for 
putting through what is terrne(J a cocoou heater, one of 
which is shown in Figs. 37 and .'iH. This machine com¬ 
prises a large disc A, revolved by means of pulleys Fi and 
K goai’ed into the wheel C. On the disc are rods radiating 
from centre to circumference, and under these rods the 



■silk is placed. The whips 1), which are fastenetT on the 
belt G, thrash or beat the silk S, as shown in the illustra¬ 
tion. The machine is under the control of the operator 
by means of the handle H, which is connected to main 
•driviSg pulleys J, the driving pulleys being shown by 
dotted lines. 

Some classes of cocoons are worked without boiling or 
ischapping, but the fibres need loosening, and the silk musk 

(95) 
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be beaten to beeoinc freed fr«fm the chrysalis and wormy" 
matter. Tlie eo^ion be.atine or tbrashin}^ machine opens, 

softens, and renders flexible anv kind of waste, and inflates 

• • 

the cocoons so that the york of the succeeding machines. 
IS rendered easier, and better results are attained in yield, 
of silk and lentgtb of fibre.) • 

'I’he attendant is generally a female, who stands before 
the disc A, w'itlij the bulk of the material to be treated 
within her reach. She disengages the small rods which 
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radiate fiom the eentri! of the disc, and thou spreads the 
silk S on that disc, and replaces the rods, which are held 
firmly on the material by means of balancing weights or 
s])rings. The disc revolvi's, so that the silk presents itself 
oontimially under'the action of the whips ]), and after a 
turn or two, without stopping the machine (which runs- 
very slowly), the worker raises the rods and turns over the 
material, so that both sides have a proper beating. When 
siiflieientlv done, tbi' treated silk is replaced by a new 
supply, and the operation proceeds as before. 
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(The average speed of the machine is about 120 revolu¬ 
tions per minute of the pulleys E, whi/h gives one turn 
per minute to the disc carrying the materiijl. T^ie length 
of time fot properly beating tha silk is from two to four 
• minutes, according to the nature of the material and the 
degree of^egumming. The action of tin* v hip can be 
regulated by the height of a cushion placed at.F, and this 
cushion also relieves the strain caused.by the passage of 
tlie whip over the little pulley B. The pioductidli of such 
a machine is estimated at 250 lb. per da}' for cocoons, and 
200 lb. for wastes (degumined pr schapped).) 



^^li’ENiNG.—After this beating, the silk presents a more 
loose appearance, but is stdl in lumps of tangli'd lihre, to 
straighten which it is necessary to pass it through another 
machine known as a cocoon or waste opener, which ])laces 
the individual fibres in a more parallel^ position. Eig. 39 
shows such an opening or lapping machine for cocoons 
and, waste. A is a latticed feeder on to which the silk B 
is placed. This* feeder carries the silk to the rollers or 
porcupines B, which grip it firmly, and at the same time 
feed it very slowly to the large drum C. This (Vum, being 
covered with fine steel teeth, and revolving at a great 
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speed, tends to draw the silk ‘on to its teeth in straight 
and parallel fthrcj;. 1) and K are smaller rollers covered 
with steel tooth, M is a brush, and G are stripping rollers. 

Fig. 4() is a lapjniig nigchine for knuhs and waste, and 
IS essentially the same in most parts as the one just de¬ 
scribed. In filace, however, of the feed'or porcupine 
rollers being like tbose in h'lg. 89, the silk is fed on to the 
large drum C by means of porcupine sheets A. and ]!, while 
the brush F is altered as to position, jloth machines are 


M 
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always well covi'red, as shown in Fig. 40, by a casing H, 
and i(f the silk is very dusty these casings arc connected to 
a dust trunk, and the dust withdrawn by means of a fan. 
Both machines work in the same manner. A given weight 
of silk, which may or may not have been tbraslied, is en¬ 
trusted to the woriviuan, who spreads it on a given space 
on the feeder, which then carries it slowly forward towards 
the big drum. This drum is covered with steel teeth sot 
in vulcanisi'd rubber (Fig. 4]), so that they are slightly 
pliable bu{ still sulticiently firm for the work they have 
to do. The drum revolves at a high speed, and as the 
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silk projects through the feeding rollers or porcupine sheets, 
it is caught and ])ulled forward hy tl^ quickly passing 
teeth of the large' drum (', which so opens out the tangles 
until a ))oition is ])ull('(l througji the feeding rollers and 
•spread evenly and thinly anmnd the drum. The few por¬ 
tions of sittc. which are either lumpv or so short that they 
sli)) too quickly through the retaining rollers (apd so on to 
the teeth in malted pieces), are caught hy the small rollers 
D or K (also covered with teeth) and opened out hy them. 
As silk is very fluffy, light, and liable to remain on the 
points of the pins, brushes I'l ar<’ placed at ditferent points, 
which revolve against the big drum, and so ))rcss the silk 
down into the teeth, leaving the points of the teeth free 



to do their work at each revolution of the large drum. 
The hard small liits of silk, dirt, and chrysalis fall to the 
bottom of the machine, and can easily be removed after¬ 
wards. When the necessary weight of silk has run on to 
the large drum, the workman stops the machine, opens 
the cover from behind, and cuts the silk (now called n-lap) 
with a knife in the part of the drum not covered with the 
pins J, and follows, with the knife, the axle of the drum. 
He then disengages the upper ])art of the lap in sutticient 
quantity for placing between the stripping rollers (1, to 
whic^i he gives a rotary motion which withdraws the lap 
from the big driun. The stripping rollers G, having the 
silk S between them, are revolved in the direction shown 
by arrows in Fig. 11, and the lap is so strong th^t it pulls 
round the big drum, thus freeing itself from the teeth. * 
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Fillini ).—The lap produced by the opener is passed 
forward to a filliajf engine, which at first sight seems to 
be like the opener, but tbe feed rollers are stronger, or are 
replaced % strong por^uppe sheets, and exercise a strong 
grip on tbe silk. The difference between the opener and 
filler is in the Getting of the teeth or combs, whieh, instead 
of being all, around the drum, as in the opener, arc placed 
only in rows, eaejh row from 4 to 9 in. apart, the teeth 
beifig about half an inch from one another. They are 
set on the face of the drum, each row of teeth following 
the same line as the axle. Silk which may not have 


E 



passed through the opener must be put through this 
process. Figs. 42 and 43 show the machine, and the 
following is a description of its action :— 

A lap of silk from the opener, or a weighed portion of 
unlapped silk, is put on the feeder A in a given space, 
and travels slowly into the porcupines C. The big drum 
B revolves quickly, and the rows of combs D pull a small 
portion of the silk from the porcupine rollers C, until by 
continual revolving the whole drum is covered uniformly 
with silk. When the portion placed on the feeder is 
exhausted, the machine is stopped and the silk cut with 
a knife or scissors at a point B between each set of teeth, 
thus making a f ringe of silk hooked on to the pins. The 
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porcupine roller R straightens any lumps which adhere 
to the comb, and picks up short portions of silk. The 



Fid. Kl.—Filling engine. 


brush K transfers such silk from the porcupine roller back 
again to the tooth of the large drum. 

When the attendant has so cut all the silk on the drum 
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Fid. 44.—Dressing boards. 


• * 

(which drum ii^ arranged to be easily thrown out of gear 

with the feeding rollers or porcupines and then turned by 
hand), he picks up a hinged board called a^ bookboard 
(Fig. 44), places the silk in between its two sides, closes 
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them tightly together, pulls gantly towards himself whilst 
standing in front ^ the large drum, and so strips the silk 
off the pins. Care is taken to keep the bookboards firmly 
pressed together so a» to.retain all the silk, shown at S 
(Fig. 441. Another method of stripping the pins is by means ,, 
of a small woc^ rod about 28 in. long and I in.*diameter. 
The silk bging out into the fringe form on the filling 
engine, the wood {od, first dipp<al in a soapy solution to 
mali(' th(? silk adhere, is placed on the, end of the silk 
fibres and rolled towards the workman, thus wrapping 
round itself the silk until all the length of fibre is on the 

stick or rod. Then a 
good pull towards tb(‘ at¬ 
tendant clears the pins. 
Fig. do shows (end view) 
at A the board stripping, 
and a+ 11 the stick strip- 
ping. 

It will be noticed that 
the bookboards an; bol- 
low(!d in tin: middle, as 
shown at (1 in I'kg. 44, 
. which hollowing i.s to 

I'Ki. Is.-Mt.ppinj;. , 1 n , 

eiiaiile tile woikinan to 
handle them easily. They are usually about 2H in. long 
and o to 7 in. deep at 1) and about I in. thick; that is, 
when compressed or close.d into the form of a book, the 
two sides are each .1 in. thick. Each inside edge is 
covered with a strip of roller cloth E, about -.1 to '{ in. 
wide, to cause the silk to be more firmly held between 
the two sides. 

It is perhaps well to point out that all the operations 
^escribed up to this point have been, in the first place, to 
rid the silk of gum or to soften the fibres, so that they 
are pliable and fairly well separated from each other. In 



the second place, the tangled lumps or masses of crossed 
fibres have been beaten, suppled, and opened. The 
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opening machinery treats silk very gently, and the 
setting of the porcupines or feed roller^in relation to the 
working drum or cylinder is regulated by the quality of 
the silk (by quality is meant th^ kind of fibre or waste). 
J'’or instance, a cocoon wasti' would take far more opening 
than a lilliropean gum waste, so the tei'th or combs on 
the cylinder of the, openers have to be line or coarse, set 
pliable or otherwise, in accordance with the length and 
strength of the filire to be worked. The shorterjind more 
tender the silk, the more gentle must be the treatment 
it has on these machines, as the object is to obtain as 
great a proportion of long tilne as possible. The laji of 
silk from the opener is weighed before being jilaced on the 
feeding sheet of the filling engine, because it is necessary 
that each strip of silk from the filling engine coyib should 
be nearly the same weight 

The function of t^e filling engine is to still further open 
out th(‘ silk, and (o lay the fibres more parallel to each 
other. Then the setting of the teeth or combs in rows, 
a certain distance ajiart, is for the juirpose of coininencing 
to e(|naliso the lengths of the fibre. The way silk wash' 
is jiroduced means that some fibres are cut and broken 
into lengths, varying from I in. to :!0 or If) in., and it is ' 
obvious that these lengths must be sejiarated to enable a 
yarn to be spun. 'I'he longest fibres are useless, being 
'too long, so they must be cut; the short fibres must also 
be got out, or they sjioil a yarn. 

'I'he distance from jioiiit to point of the tc'eth 1’ in the 
filling engine (Kig. d‘2) gives the length of the, Ibngest 
fibres deemed best to work, and that distance is regulated 
by the nature of the silk waste. A waste which will 
work long—like Kwdss, China, ai».l most Ihiropean 
gum wastes—is put on an engine with teeth set in rows 
from 9 to Id in. apart, whilst a waste, matted together 
like steam wasft;, and at the same time soft and fine in 
fibre, needs the row's only to be (1 to 7 in. apart. 

The speed of the large cylinder of the openerS and fillers, 
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can be regulated in relation t<j‘the speed of delivery of the 
feed rollers or porcupines, and it is very essen'cial to watch 
this point—to see^on the one hand, that the silk does not 
go on in' lum{),->; or, ^on the other hand, that it is not 
] lulled to pieces. 'I'he weight of the silk fed to the machine, 
in a certain time, and the thickness in which it is placed 
ou the. feeding sheet, all depend on the nature of tho 
silk and its'jirevious treatment. It should, however, never 
he <forgqtten that the teed must he uniform. Each 
levolution of the large cylinder should draw on to each 
row of teiith an ('(|ually sized tine film of fihre, and the 
hrush E. (Eig. -hi) should 'he placed so that it will brush 
that film down to the root of tlu' tooth, keeping tho point 
Iree to work, and at the same time helping to keep straight 
tlie fibre, and to niMic a hard, solid striji, each strip being 
of t}ic same thickness and weight. 

ine.xniiKj. —Atti'iition and care in opening and filling is 
amply rewarded by the result of tho next process—silk 
dressing—which is the most important of any single proce.ss 
in silk spinning. It is equivalent in silk to wool combing 
in the worsted trade ; hut whilst both industries began 
their dressing or combing in much the same way, they are 
now widely dilTerent in all respects. Whilst wool combing 
is comparatively a cheap process, silk dressing is an 
expensive operation; in fact, it is the most costly of anj"^ 
single process throughout a silk waste spinning establish¬ 
ment. Of all textile fibres silk is the most valuable, tiy 
reason of its length and strength, coupled with its fine 
fibre and lustre. (The shorter the fibres composing a silk | 
yarn, the less lustre will that yarn show; whilst the 
longer the fibres, the more lustrous the yarns.) 

{The object of silk dressing is, in the first place, to sort 
out tho different lengths of fibre; and, secondly, to clear 
such fibres of nibs and noils. The longer fibres are lised 
for the best yarns and the shorter for inferior kinds. ) The 
old-time system of dressing was, of course, a hand process. 
E^ch workhr had heckles or combs, like the one ^hown in 
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Fig. 46, supplied to him, through the teeth of which a 
portion of silk was drawn. The short silk and noils and 
nibs adhered to the teeth, until 
by a continued repetition of the^ 

^>rocess, the silk held by the 
W'orker w»s straight and the 
fibre ])ariillel and Iree from short 
silk and nibs. Then the portion 
dressed was held ^by the work¬ 
man, and the portion jirevionsly ludd in his hand put 
through the combing process. Wlien lioth ends were 
|iroperly combed, that portion of sdk was placed on one 
side for spinning, and the short lihres and noils nere con¬ 
sidered waste. 



Tfee reversing of the ends tested the skill of the operator, 
as the teeth of tke comb had to strike the silk at a point 
(the combed half being held by the workman) so as to en¬ 
sure the middle of the silk being properly combed out; 
otherwise the centre of the lengths of fibre would be rough 
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and woolly anil have a larg^'ainount of short fibre loft in 
them, making it*impossible to have a level yarn. 

This crude method is, of course, long since dead, and 
mechanical incans litre now employed to giwi the same 
etlect. There are three machines in everyday use, an^J 
known respectively as the flat dressing frame,tthe circular 
frame, and the continuous flat dressing frame. 

jFlat drenKing .—The flat dressing frame is illustrated in 
Fig. -17,.in side elevation, and Fig. 4K, .while Fig. 49 gives 



Fig. 4S. —Flat franu- with strippinj^ rtrum. 


the end elevation. Fig. .70 shows inframe full of silk. 
Tt ciimprises a single endless sheet or web A, carrying a 
series of combs B and cards C, travelling horizontally in 
the diriH-.tion marked b^' the arrow around a pair of rollers 
]) and Z. There it also a ho.v E, called an “iufraiue,” Figs. 
47 and 50, in which the bookboards of filled silk are placed, 
each bookboard F being separated fro.m the next by a 
single board G, somewhat thicker, and called a slider. The 
int'rame is swivelled on the centre H, so that it can be easily 
turned right round, and it is supported on a movable car- 
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riage J, to enable the dresser\to push it under the moving 
combs or to pull it from under them {(>» taking out the 
combed silk, etc. In addition to the support at I-I, the cams 
K and Y support each end of the ipfri^me, and are also used 
iiP vertically lower or raise the frame of silk into contact 
with the working combs and cards. This i^ etlectod very 
gradually and .automatically by means of the ^ratchet L 
and ratchet wheel M, every revolntion of the roller 'A thus 
moving the ratchej; wheel M one tooth lorward,.and by 



means of the various wheels, shafts, etc., shown in the 
end and side elevation, bigs. 47, 49 and ol, the infrauie 
is raised to any desired height. If the raising motion is not 
performed quickly enough by these means, the drtissew can 
throw the ratchet out of gear, ami, by n?eans of the wheels 
a, h. c, d and N, O, Q, turn the inframe up or down at any 
desired speed. ^ 

The combs B and the cards C are shown in section in 
Fig. 47, and it may be here said that the combs are fixtures, 
being bolted securely on to the webbing, whilst the carde 
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are movable, being in use only at intervals during the- 
dressing operation. They are taken on and off whilst the 
Viachine 'is in motion, and therefore the V-shaped card 


Fig. 50.—Dressing frame. 
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back A (Fig. 52) is bolted to She webbing, so that the card 
itself will ea^ly slide on and off, but by .reason of the V - 
■shaped holder cannot fall off when travelling point down - 



Flo. 51.—Plat dressing frame lifting gear. 

wards and working on the silk. Both cards and combs 
are slightly tilted from back to front to prevent the silk 



P’ia»52.—Combs, cards, and drc.s.sed silk. 

choking the front teeth. The comb wire is set in vulcan¬ 
ised rubber, and is made pliable or fitherwise, set coar.'.e 



110 SILK THKQWING AN1> WASTE SILK SPINNING. 


or fine, long or short, at the H’^im of the silk dressing fore¬ 
man or mill manager, (’oarse silks need a strong wire 
and fine silks a fine wire, while the style of filling and 
boiling has a great dj:‘al ^to do with the wire necessary to 
be used for the best dressing. , 

The wehbiilg is made of hemp, and as this*will shrink 
or othtii'wise in accordance with the state oj! the weather, 
the rollers ]) and Z arc fixed in movable brackets, so en- 
abKng tlv; webbing to be slackened or tigjitened as re(jmred. 
To ensure good dressing, the web should be kept fairly 
tight. It ninst also be perfectly level for its entire lenj^th 
from centr(! to centre of {he rollers ; and to prevent any 



danger of “ bagging” in the middle of the web, the work¬ 
ing combs project at each end on to shelving P (Figs. 47 
and 49), which is arranged from end to end on each side 
of the dressing frame. These can be raised or lowered to 
aceoiinnodate different thicknesses of comb backs, and to 
allow for wear and tear. The combs and cards arc kept 
fiat and rigid and at a proper angle by means of the wedge 
W and the shoe X * b’lg. 52). 

The iufraiue is shown in plan in F'ig. 5d. A is a cast- 
iron frame, a partial end section of which is shown in Fig. 
54. It is divided in the middle by a strong metal partition 
B, called the middle bar, which is capped with wood. At 
each end o‘t the frame is a pair of screws S, to enable the 
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bookboards full of silk to bo <ioi)ipressed, for those latter 
have to be compressed sulliciently tif'ht to prevent the 
silk beirift drawn out by the action of the workin" combs. 
Pig. T).'! show*s the position of the shders at S’and also the 
method of fixing on the cast-iron Iramo A. 

The first «P[X!ration m silk dressing is filling the infranie 
with silk, and for this the strips of silk ai'e taken from tin" 
tilling engine in bookboards, as shown at A in ■t!'> 
(half a bookboard). These are placed in the inframr, 
commencing against the middle bar, and then a slider is 
pushed close to ttie bookboard ; the second bookboard is 
placed against the first slider, and so the frame is gradually 
filled. When full, the screws S are ojieratcd, each screw 
for a short s]iace. Then the boards of silk are all tapjted 
down, until their tops are level with the surface, of the 



Fih. 54.—Bookltoards atid sliderH. 


sliders, as shown at It, Pig. hf, and the screws again 
operated until the silk is held fast between each half of the 
bookboard. 

The frame, full of silk, supported on its carriage J, is 
traversed on the rails It (Pigs. hH and 57) by their whee.ls 
T insider the combs, which are then set in motion, f'he 
operator, by means of the handwheel N, raises the frame 
until the silk touches the h'eth of the combs, and then he 
puts in gear the ratchet wheel and allows it to raise the 
silk deeper and deeper into the moving combs. When the 
teeth have combed about. Iialf-way thrixigh the depth of 
silk, as shown at ]) in Pig. 52, the inframe is let down, 
pulled from under the web, turned ojiposite end about, 
and the silk which lay in the direction of the points of the 
combs is reversed so that the rough uncombed portion is 
uppermost (E, Pig. 52). f’he combing operjition is then. 
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repeated until the teeth hape gone through the silk and 
both sides of the tuft are combed through. 

The inframe is then again let down, the carriage and 
frame are pulled froijci upder the working combs, the screws 
loosened, and the boards of silk freed. The dresser talois 
out a bookbo'ard of silk and places it on a tefble like that 
shown in Fig. .'ll) in the position A, thus allowing the 
dressed portion ^of silk to project over a cast-iron guage B 
(€ is plan of same), which measures i to ^ in. square by 



Fio. 55.—Dressed and not dressed Fig. 5C.—Turning-in board, 
strips of silk. 


:10 to 36 in. long. The dressed portion is then gripped by 
another pair of bookboards IJ, so that the undressed ends 
project for combing, as shown at F. All the silk is 
“ turned ” in this method, then replaced in the inframe, 
and the preceding processes of combing gone through. 
When completed, and whilst the inframe is almost at its 
highest point in relation to the working combs, thb fine 
cards C are placed in their respective ’positions, and the 
silk subjected to their action for several minutes for the 
^purpose of removing inibs from the fibre. The combs 
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sti'iugliten ami open the fibrx wliilst tlx' cards smooth it 
and remove loueh, hard places. 

W hen the silk is sul’liciently cleared the inirame is lot 
down, the silk acaiii “turned” in the hoariTs, replaced in 
the I'rame, and the ends, wliich at lirst were comhed only, 
arc then sukjec.tud to the tinishiiio touch of cards and combs. 
If properly “turned,” tlu' silk presents tlu^ ajipearance 
shown at (' in k’i”. u."), all the fibres heint; s{raii;ht and 
parallel from cud end. no short tihri's heiiif' k'ft in the 
centre of the tufts of silk. If not turned properly, nor 
properly dressed, short crossed silk is left as shown at Fig. 
f) 0 , under lino 1». Short sifi< may also he caused hy 
runnino the eoinhs and ean'is too hard on the silk, and 
tin'll the ends are Imiken and cut as shown at 0 in Fij,'. 
5‘2. In turning in tlie hoards, the drT'sscr should never 
he allowed to raise the hookhoards above the t;an“e, !> 
hif^her than shown Jiy the dotted lini's I'l in Fij.;. uo, or 
lie will most probably fiirii x/ioii. and had dressing W'ill 
result. W'hen the dresser considers tlie silk dressed, he 
empties it from the hookhoards and ])laces it slraight in a 
ho.x or till. 'I’he dressed (ihres resulting from the strips 
taken fi’om the tilling engine are called “ lirst drafts, 
meaning the “ longest filires." 

It will he uiideistood that the tnfts of silk which gather 
on tin' eomhs, as shown at F’ig. 17, are usually stripped 
from the combs hy the silk dresser whilst the combs are 
at work and during their passage from W’ to X, and they 
present practically the same appearance as tlie “strips” 
from the filling engine. J lookhoards are used exactly as 
depicted at A. in Fig. 55. These strips are comhed and 
dressed in the manner desenhed for first drafts, and the** 
resulting dressed silk is called a “ seei^ud draft”— i.c. the 
second length of fibre. The silk aeciiniulatmg on the 
combs in this operation forms the third dra,tt, and all the 
respective ])roces’?ies are gone through in the same inamier 
as for first drafts, except that as the silk gets shorter in 
fibre for each operation, the gauge m turning will he lesg. 
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^ix or seven drafts of silk arejAius obtained from the strips 
of silk originally brought from the filling ciigfae, and wl^^ n- 
the, fibres are too short to niako if worth while dressing 
any longer, tlfc strips, oi^ the working combs are taken off 
by bookboards and then put on one side and sold ai> 
noils. * 0 

Whilst board stripping is the usual metljod of clearing 
the working combs, a large drum can be used as shown at 
T i'n the,upper portion of Figs. 47 and 49. By this means 
the combs arc always kept clean. The web is supported 
by the roller U, Fig. 47. 'fhe large drum is covered with 
fine wire filleting, and is set so that the points of the wire 
just lift the tufts of silk out of the working combs as they 
pass over the top of the roller U. The silk is pressed into 
the wires by a brush V, and when the drum lias sufficient 
silk on its wires, forming a solid lap, it is stripped off by 
means of the rollers r and the leathers /. The stripping 
drum is driven by means of pulleys fixt'd on the end of the 
.shaft of cylinder, as shown in Fig. 49. 

In the case where the large drum is used for stripping 
the working combs the lap from the formi:r has to bo re¬ 
filled for dressing on a small filling engine, which will be 
described later. As each successive draft of silk gets 
shorter in length and finer m fibre, it is usual to adopt 
different combs for the shorter fibres than for the long 
drafts, and consequently silk dressing machines are worked 
on the three-frame system illustrated by the sketch J'hg. 
57. In this plan 1, 2, and 3 are dressing frames, known 
respectively as first, second, and third frames. A is the 
inframe; T is the tabling, always fixed at one end of the 
dressing frame and used by the dresser as a storage place 
for his empty and full boards, and also to turn the silk 
upon; li are the rails on which the inframe traverses to 
and fro, under and out, of the dressing frame. The dis¬ 
tance from 2 to 3 on the one hand and I'to 3 on the other 
is sufficient to allow the inframe to he pulled from under 
the combs and turned completely round on its centre 
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pin, in order that each side of the tufts of silk may he 
presented to the action of the workinf^ corahs, etc.— i.e. 
the end marked E would he under B in the dressing frame 
at the first rinmini'-up of the sil^c into the combs, and the 
■end E at the second rising of the silk. 

The thr#e frames are in charge of an operative called 
“ first framer,”, who has under him two others, “second 
and third framers,'’ the last named being a youth. As 
the names imply, ,the operatives attend to the respective 
machiiK'S 1, 2, and •'(. The first framer fills the hoards 
from the filling engine, places them in his inframe, and 



'dresses the silk they hold. Ho strips the combs frequently, 
and hands the strippings to the second framer, who dresses 
the second and third drafts, and who in turn hands over 
his strippings from the third draft to the third or short 
framer, who dresses the fourth, fifth, and sixth drafts. 
When dressing the last draft he strips the combs clean at 
intervals, these strippings being kuo*n in the trade as 
noils. A “fill of silk”—i.c. the weight spread on the 
filling-engine feeder—will weigh about S'l lb. for an engine 
which has twenty rows of teeth, making twenty strips of 
silk. The first frame will have ten boards in each division 
of its inframe, thus accommodating the twenty strips 
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from tho fillinfi engine. Ttic soconrl frame will havo 
twelve boards in (^ach division of its inframc, S,nd the third 
frame fil^teen boards, this increase ))eing necessary; for' 
although the later divrft^ arc shorter in lengtii, they are 
more bulky, being very light and fluffy, and conso([uently 
the strijis of silk iiiust be kept light m weight so as to 
enable, the. working combs to dress, and uot,cut the silk to 
pieces. I'lach inlyame i)i of the same length, and to bold 
the number of boards the sliders ar»> narrower in the 
si'cond than in the first frame, and in the third than in the 
second in proportion to the number of boanls in each 
frame. 

A week’s woi'k for these three frames and three attmid- 
ants on a usual KiUglish iiuality would be approximately as 
follows ;-r- 

V’irst frame receives from lilling engine US lb.; yields 
first drafts 40 lb. 

Second frame receives strippings from first frame lOH 
lb. ; yields second drafts ‘d7 lb., and third drafts IK lb. 

Third frame receives from sec.omi frame (10 lb., and 
yields fourth drafts f) lb., fifth drafts 7 lb., and sixth drafts 
5 11)., leaving 4'i lb. noils. 

The dressers are generally paid on the yield of drafts per 
week, but the costliness of the operation is much increased 
on account of tlu're being but a comparatively small per¬ 
centage of dressed silk from (he original weight of silk 
waste put into the machines. The quality named above 
produces in percentage, approximately, as follows :— 

Kt‘(l nitti 
Mfuilum'. 

From tiUmg, 14H lb. yields 27 por cent, o! 1st drafls and 73 per cent. 

1st htri}»s of lOH 11) jiclds 25 per cent, of 2nd drafts. 

2n(l ,, Kl lb. ,, 22 ,, 3rd drafts. 

3rd ,, G3 lb. ,, IG „ 411) drafts. 

4th „ 54 lb. ,,12 ,, 5tb aD« Otii drafts together. 

Thus, by assumin'^ that the first framer gets 30s. per 
Xi'eek, the second and third framers 2‘2s.!and 15s. per week 
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respectively, the cost per ih. of dressiiif;-—accepting the 
above yields and percentages—will be S)d. per lb, on No. 1 
machine, (Id. j)er lb. on No. '2, and neVly 9d. jier lb. on 
No. d, or about’ 8d. per lb. on alj drafts received from the 
jnachine. As silks varj’ very niucli in yield, the cost per 
11). varies tiBcordingly. A high-class Knropean gum waste 
will yield I'roui discharged waste about Hb per cent, of all 
drafts and id per cent, of noils, whilst a low Plastcrn waste 
will yield (iO per c«nt. of all drafts and Kt per cent, noils. 

The time occupied in cnmjiletcly dressing a frame full 
of first drafts is afiout 1hour, second and third drafts 
about 1 hour, and fourth to six'th drafts about 50 minutes, 
including all tui'iiing of silk boards. The speed of the 
working combs is about (iO jier minute passing any lixed 
point. This slow speed is necessary To ensure^ the silk 
being combed gently so as to keep the fibre as long as pos¬ 
sible. If run too (jpickly the combs break the fibres, the 
friction of the steel teeth heating the, silk and causing it 
1,0 break ofi short, and leading to a larger yield of noils 
and less drafts, 'rhen, again, it the combs were running 
quickly the workman would not he able to stri]) them 
without stopping the machine, and this would interfere 
with production and consequently increase the cost of 
dressing. 

lir-dirssiin/. —If a yarn is required extra strong and very 
level, many spinners resort to re-dressing. The wastes 
used are European gum wastes, which are filled and 
dressed in the gum state— i.c. not discharged. This gives 
a long fibre in the first draft. The dressed silk is •made 
into small “ paps ” or bunches by the dresser and then 
taken to boil. When boiled it is conditioned in the usual 
wa\’. Each pap is straightened out, priced in the dressing 
frame, and dressed exactly as an ordinary filled silk. In 
IhifTway the silk is a better average length, and seeing that 

^ These costs were pre-war. Keductiou lu hour^. of labour and increase 
in wages has made cost of dressing in Kngland advance by tliree times m 
year I'JJO. 
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it is turned over the gauge sojinuch oftener than ordinary 
dressed silk, it is more free from short fibres. Naturally 
this extra work makes the dressed silk more costly, and so 
re-dressing is 6nly done for very special purposes. 

Circular dressing fra,me .—It is natural that such a costl);. 
process as flat-frame dressing has led to many attempts to 
find a cheaper method. Our competitors ajiroad use the 
circular dre'ssing frame l)ecause of its capability of turning 
out'a large weight of silk at a cheap rqte. The English 
dresser does not use this machine, for whilst admitting its 
productiveness, it damages the silk and gives a lower yield 
per cent, of drafts, so much' so that the saving in wages is 
more than counterbalanced by the loss of 3 or 4 per cent, 
of drafts. Naturally the question arises. Why this dilVor- 
ence of opinion at Home and abroad ? The answer appears 
to l}e that the foreigner schappes his silk in the preparing 
process, and by leaving a small pqrcenlage of natural 
grease on the fibre protects it somewhat from the severe 
action of the working combs of the circular dressing frame, 
whereas w’hen the silk is fully discharged (as is the English 
custom) it is very tender, and the great speed at which the 
circular frame combs work tears the silk to pieces, jiroduc- 
ing more noils and giving a worse yield of dressed silk or 
drafts. 

Eig. 58 illustrates tlie circular frame in side elevation. 
A is a large drum divided into five sections, each furnished 
w’ith boards or sliders B, of a thickness proportionateto 
the length of silk to be dressed. These sliders are grooved 
on their face, and are placed with the grooves in juxta¬ 
position, as shown at C. Into the grooves fit small rods, 
of wood which are longer than the sliders, so that each 
end of the rod proje^cts to allow of their manipulation. As 
the larger drum revolves in the direction of the arrow, 
the sliders are compressed and opened by moans of springs 
S and levers L. Y and Z are the cylinders or working 
combs; Y is designed to open out the silk and to comb 
almost through the film, while Z combs the other side, and 
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being of finei' wire also clears off the nibs in the same 
manner as the fine cards of the flat frame. The working 
combs are stripped by means of the stfipping rollers E. 
Each comb can be thrown out of gear wHilst fhe large 
(Irum is revolving, and so stopped and stripped of its silk, 
which has fceen pressed down hard into the roots of the 
teeth by the bijiishes E. 

The machine needs two operatives, the dressfe.r and his 
assistant. The dresser standing on the platform 1’, places 


G 



the rods, with the films of silk taken from the filling 
engine, on the shelf G. The machine is set in motiod, the 
large drum is rotated very slowly, the section opposite the 
workman is open, and he places the rods of silk—one in 
each groove (!—as the grooves pass liwfore him; but on 
the first turn of the machine ho only fills half the section. 
As tlie section passes opposite; the point H, the sliders are 
automatically locked together and the silk nipped firmly 
so that the action of the combing cylinder Y, which 
revolves quickly, will not pull out the silk fi;pm the slidess 
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As the drum moves round (p the point 1, the sliders are 
unlocked, enabling; the workman to turn thfe silk, the end 
dressed being wrapped I'ouud a rod, the undressed end then 
projecting for dressing. ^ I’he workman also .fills up the 
other half of the section with silk, so that on the drum’s 
second turn c'ne halt of each section holds silk which is 
completely dressed—that is, both I'uds havtvbeen subjected 
to the combs, while the other half has silk with one end 
only (lre,ssed. 'Vhe dressed silk is renjoved by the work¬ 
man, and the section re-filled with silk from the filling 
engine; the other rods of silk are turned, and so the 
process goes on, each revolution presenting a half-section 
of completely dressed silk to the workman and a half¬ 
section to turn. 

A method of stripping the silk from the rods is shown 
in Fig. 51), which rejiresents 
the largg drum travelling in 
the dircc.tion as shown by the 
arrow. A is a cloth laid on 
the top of the diessed silk 
and affixed to the. roller 1). 
This rod is placed under the extreme end of the first film 
of silk E and revolved in the direction of arrow F, which 
causes the silk to be wrapped round the rod and pulls the 
entire length of silk off the rod which is in the groove (1. 
At the same time the first film entangles the second film, 
the second the third, and so on, and as the workman rolls 
the rod 1) round and round ho thus draws the silk off the 
rods in the grooves and wraps it inside the cloth A, so 
forming what is called a “ nappe ” of silk. 

'.I’he speed of the circular frame varies considerably in 
accordance with tly;" nature of the silk to be dressed. The 
large drum may make from one revolution in 5 minutes 
to one revolution in 10 minutes. The first wofking 
cylinder may be run from 70 to KO revolu'cions per minute, 
and the second cylinder from 120 revolutions, the speed of 
t)ie latter necessitating a shorter toothed comb than the 



Frtj. .V.l.—Rod stnppni*' 
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former. 'I’his extra speed a*id finer and sliortor wire are 
most importilnt, for without them the dressed silk would 
be iiibhy and full of noils. The relfftivo speed of the 
working combs to the speed of large; dAnu needs con¬ 
stant watching, as the secret of the successful use of these 
machines'#ould appear to he that of adapting the. workers 
to give only jikst enough dressing to open out the silk and 
clear the nibs. Too much dressing can he given, cither 
by setttiig the wine too close, to the wooden sliders in the 
large drum and so cutting the silk, or by giving such a 
great speed to the combs that they tear much of the silk 



out of the sliders]'and also punish the fibre too much, 
making it extremely tender and short in length. On the 
other hand, too slow a speed would mean perfectly useless 
silk, for the fibre would not be comboij through. It could, 
of course, be subjected to another combing by allowing it 
to go round again in the largo drum, but the production 
of the machine would in that manner be decreased and 
the cost of the resulting dressed silk increased. The 
accumulation of silk on the working cylinder Z (Fig. 5^) 
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is often composed of such sfcort fibre that it is put on 
one side as noil; but the silk on the working cylinder 
Y (Fig. .')R) is lonff in fibre, and after being stripped off the 
combs by ineans of stripping rollers—which deliver 
it in the form of a lap—it is put through a small filling 
engine (P’ig. bO). This machine can be used for refilling 
the strips or laps off the largo stripjiing doiim of the flat 
dressing frame, and its construction is quite simple. 

A is tljo feed sheet on which the lap of silk is placed, 
and by which it is carried to the rollers B, C, D, PI. The 
last pair of these rollers revolve more quickly than the 
first pair, thus drafting the silk and loosening the fibres. 
The drum !<' is furnished with four rows of combs G, and' 
revolved in the direction shown by the arrow at a speed 
greater than the delivery of silk from the feeding rollers. 
The combs thus draw on to themselves a film of silk at 
each'revolution of the drum, and wluvi the attendant con¬ 
siders them full, the machine is stopped and the strip 
taken off by means of the sticks described previously with 
the silk-filling engine. The attendant of this small filling 
engine also looks after the stripping of the working cylinders- 
of the circular dressing frame, and keeps the dresser fully 
supplied with the sticks of filled silk. 

The dressing frames are worked in pairs or fours, one— 
called the first frame—receiving the silk from the tilling 
engine and dressing first and second lengths, and the- 
other receiving the strips from the second lengths a^nd 
dressing out of them the third to the fifth lengths. Some 
qualities of silk are only dressed into three lengths, and the 
remaining strip is taken and combed. A week’s work on 
four machines is enormous compared with the English 
standards of flat-frajne dressing. A first frame (circular) 
will yield of dressed silk from 400 to 500 lb. per week, a 
second frame from 200 to flOO lb., a third frame from T50 
to 200 lb., and a fourth frame about 100 *lb. per week of 
fourth and fifth drafts, the cost per pound being 2d. to 4d. 
It. must lie remembered that the foreign rate of wages is. 
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lov?, whilst the hours worked •are long—say twelve hours 
per day to the English ten hours.' 

A set of four frames appears to he thelnost economical 
manner of arrangement, and the^method of'worli would 
tl^en he; The large filling engine supplying the first dress¬ 
ing frame ; tJie first dressing yielding first drafts, and the 
strips being refilled and supplied to the second frame; the 
second frame yielding second drafts, and the strfps refilled 
and supplied to thc^ third frame; the third frame vieldmg 
third drafts, and the resulting strips sujiplied to the fourth 
frame, which yields fourth and fifth drafts, the last strips 
being noils. * 

Continunuii flat (ln‘Ksiit(/ /ruOTc.—This is of recent 
invention, and is designed to work on the same ))rinciples 
as the ordinary flat frame, with tlu^ lalge production of 
the circular frame. Eig. (11 gives the end elevation, Ejg. 
(1‘2 the side elevation^ I'^ig. (si the plan of on«> of these 
machines, and h’ig. (14 a photograph showing the machines 
in work. A, F>, (', ]) are four endless chains or sheets 
passed around the rollers \V, X, Y, E. These rollers are 
mounted in adjustable hearings J'l (only shown on section 
AN') on the framework of the macliinc. 'Fhe sheets around 
the rollers \V and X arc supplied with combs E, exactly 
like those used on the ordinary flat frame, hut the sheets 
around Y' and Z are supplied with both cards (i and 
combs E. Each pair of rollers carrying the sheets of 
combs are adjustably arranged to different heights, so that 
the sheets can he inclined at an angle to the silk K passing 
under them, the second endless sheet B being closer to the 
silk than the first sheet A, and the third C closer than the 
second, and so on. 

The silk from the filling engine is placed in small boxes 
H, which are fitted up with sliders and boards K like the 
infratnes of the flat dressing frame—in short, the box is a 
small iiiframe. tTnderneath the box is fixed a rack which 

^ lb must be remembered that hours of labour on the Continent liave 
been reduced since the war, and wages increased at least double on pre¬ 
war costs. 
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flears into the worms L on ^he shaft M. At eacli end of 
the framt; is a turn-table N, and between‘each frame a 
similar turn-tahlj;. 



, Opposite the turn-tables and between the frames is an 
automatic screvving-up machine to enable the attendant 





Fig. 64.—Cominuoug dressing fiaiiie. 
















12r> SILK THKOWINli AND WASTE SILK RPTNNINO. 

r 

to screw up the boards of • filled silk in the boxes. It 
requires six or seven boxes to fill the dressing frame (as 
shown by dottecl* lines). I’he action of the machine is as 
follows : The boards of silk are inserted between the 
sliders in the ordinary way whilst the box is on the turn¬ 
table between the frames. The sliders and boards are 
nipped tightly together by the screwing-up motions, and 
then the liox is moved on to the turn-table N (at the left), 
whence it is moved forwards so that the toothed rack 
comes in contact with the worm L. The revolution of 
the worm draws the box forward, so that it passes slowly 
underneath the combs and cards on the endless sheet, 
and the series of worms propel the box forward from end 
to end of the frame. A second box is placed close behind 
the first, and a third behind the second, and so on until 
the frame is full. 

As the silk fibres come in contac^t with the combs at 
the point V they are laid hold of by the, combs and drawn 
through them, thereby combing the fibres thoroughly in 
travelling the length of the endless belt. As the combs 
are fai'ther away from the silk at jioint V than at jioint IJ, 
the silk is very gradually and gently combed and dressed. 
Each projecting tuft of silk, in passing clear of combs at 
U, is naturally drawn over by such combs as they travel 
around the bend of the roller W, and therefore, when 
the tufts reach the endless sheet B—which is travelling in 
the opposite direction to the sheet A—the coml i on the 
sheet ]i lay hold of the opposite sides of the tufts, which 
are thus combed and dressed a second time, but on the 
reverse side. After passing under the second sheet B 
the tufts are turned over by the wiper brush T, and then 
the cards and combs on the third sheet C operate on the 
silk to remove the nibs and noils. The roller Y operates 
in the same manner as the roller W, so that the reVersc 
side of the silk is carded and combed in Section 1). 

By thus travelling the silk horizontally under and in con¬ 
tact with the combs and cards a complete dressing is given 
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to the fibres in passing onc6,through the machine. The 
boards of silk are turned in the usual way on the turn¬ 
table between the frames at the right-bund end, and the 
box is then jiushcd into the frame alongside the first frame, 
which repeats the procciss as deScriOed, so that when the 
box reaches the turn-table at the end of the st'cond frame, 
both ends of the tufts of silk are dressed. The dressed 
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•silk is removed by the attendant, the box is refilled with 
undressed silk, and is then sent forward to conipkite 
■another circuit of tin; machines. Wliilst the first box has 
been travelling, fourteen or fifteen other boxes have been 
fillc^ and propelled forward one behind the other, so that 
•there is always constant supply of dressed silk being 
•delivered by the frames. The fibre removed by the 
working combs is pressed down to the roots by brushes 
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and stripped in the usual \v*ay, inakiii" first to seventh 
drafts in flic inode of the flat dressing frame, 

'J'ho most ecoiromical method of working continuous 
frames is shown in h’if^. do. This "ives the plan of six 
machines arranged in pairs A, B, C. At each end of each 
frame is a fur’.-tahle T, and lietween each pair at each end 
another lurn-tahio S. Opposite each of the latter turn- 
tahles is fixed the automatic screwing-up machine D 
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to the frame 0, which diws fourth, fifth, and sixth 
drafts. 

Eacli pair rocpiiros two attendants to* strip the combs 
and one attandant at cacli end. ^no, called fhe putter-in, 
i>i stationed at h', and places the hoards of silk into the box 
or infranie,* which he then puts in contact with thf^ 
worm, which (jarrios it forward under the conihs. Ho 
then transfers his attention to the delivering' end (1 of 
the opposite fraiue,»which delivers a ho.x full of coyipletfjy 
dressed silk. 'I’his he empties out and refills with silk for 
dressing. The other attendant at 11 receives the dressed 
silk from the finishing end f, (urns tiu' silk in (he hoard, 



and pushes the hox under (he frame at K, whence ittravels 
again to the putter-in. 'I'he time occu|)icd hy a hox in 
travelling the circuit of the pair of frames is ahout one 
hour and te.n minutes, so that the action of the comhs on 
the silk is very gentle. 

A hox of dressed silk is delivered at the finish ng end of 
each pair every four or five minutes,^and therefore the 
production of the machine is very great. The (juality 
menfioned previously in flat dressing would yield ahout 
800 lb. of dresseJ silk from the three pa rs of frames per 
week of fifty working hours With a good quality of gum 
silk the production of finished silk would he 1)00 lb. per 

9 
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(ifty liours. Tussah silk can be worked to show a pro¬ 
duction of 1200 lb. per fifty hours. Schappe silk of fair 
(|uality will yielct the last-iiained wcii^ht, and the quality 
of dressing—^V)oth in length of staple and yield of drafts 
from the weight filled to the machine—is better than tliat 
produced b> either the circular or the flat frame. Foreign 
rate of wages and hours of work make the continuous- 
frame system the cheapest method of dressing yet known. 

Otht!'- systems of continuous frames have been attempted, 
but the one described is the only one which gives a better 
vield of drafts than flat-frame dressing. The “ faller ” 
]n'inciple of propelling the silk under combs and cards is 
not good, for two main reasons: First, the automatic lock¬ 
ing ari'iuigements fail to Injld the silk tight in the boards; 
4Uid, second, the difference in the wear and tear of each 
respective faller or book-board causes them to be unecjual 
in height, and therefore the working -.ombs and cards dress 
the silk unequally. Some is left nibby and noily, and some. 
IS cut short, the latter because the hoard of silk is too 
liigh, and the former because it is too low, in relation 
to the working combs and cards. An absolute essential 
for a successful dressing frame is tight hold of the silk in 
the boards; and a more inqiortant one still is extreme 
levelness of the series of boards, for each board must be 
kept level with the sliders, in flat frame dressing tin* 
inframe is planed and levelled Iroiii end to end, and as 
each inframe works under its own combs, the keeping of 
the boards right is not a very difficult matter. For a con¬ 
tinuous frame, the boards in each box must be level, and 
every box must be exactly the same height, so that each 
box gets exactly the. same combing and carding. 

During last few years further improvements have taken 
place in continuous silk dressing frames. The objects 
being to obtain the advantages of the circular dressing 
frame such as— 

1. The fibre depending whilst undergoing dressing 
operation. 
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Fki. G9.—Planing macliine for bookboarcls. 


linuous macliiiies must bo all level anfl woodwork same 
heigb^ in each box. 

This is attaiiie(3, by use of the planiiifT machine shown 
in Figs. ()K and (iO. 

P/rtrtiw/.—The boxes are fastened down on the frame A 
(shown by dotted lines), which franu, by means of the 
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worms W on the shaft S, ft propelled to the rear end of 
the machine and passes under the disc'D. This disc 
revolves at a great speed, and with its cutters planes the 
woodwork in the bo,xes,.absolutely level. Th'e disc can he 
raised or lowered to accommodate any depth of frame, but, 
when once “ set,” all the fourteen bo.Kes to fill a dressing 
frame arc run through ; thus each box is level one with the 
other, and perfectly dressed silk can be, obtained in each 
box. • 

ScHEVVTN(i-iip MACH INK. —The Working of the automatic 
screwing-up machine is as follows : Fig. (Hi is the plan, and 
Fig. (17 tile side elevation. A is the frame-work of the 
machine, while F> are sjiindle shafts corresponding in 
number and distance apart to the compressing screws S in 
the inframes (.1 (tlie inframc is shown in part). Keyed on 
the spindle shaft is a toothed wheel 1) engaging with the 
worms Fj secured on the main driving shaft F. Each 
spindle E is provided with a clutch (}, kept in gear by 
sjirings II, the pressure of which can be regulated by the 
nuts Q„ so that when the pressure reaches a desired 
maximum the clutch (1 will disengage itself or slip. 

The main driving shaft F is driven in either direction 
by driving pulleys U and V, which are controlled by the 
reversing clutch ,T, which is worked by the lever K from 
the foot lever Ij. 

The infranio is jilaced on the turn-table T, which is 
mounted on runners M to enable the compressing screws 
S to edect an engagement with the pins IS! on the part of 
the'clutch W. When in position the attendant presses 
one loot on the lever Ij at the point O, which causes the 
clutch J to engage with the pulley V which traverses the 
shalt S, thus rotating the clutch (i and screws S, and com¬ 
pressing the bookboards P. When the pressure is suffi¬ 
ciently great to overpower the spring H, the clutch G will 
slip, and the free part X of the clutch G will cease to rotate. 
Depression on the side It of the foot lever operates the pulley 
U, which turns the clutches and screws the opposite way. 
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thus releasing the l)onkl)oar(ls iroin the pressure, to enable 
the attendant to take them out to remove or turn the silk 

It will be noticed that the produetio* of all kinds of 
dressing trayres deiieiids u))on the number of * boards 
which can be jmt through IIkuii, and as silk in the com¬ 
moner ipiali^es IS alwa.\s inclined to work thick and fluffy 
m the short dr^ifts, thi' nundier of boards of silk has to 
1)0 greater in the " short Irame ” than the “long frame." 
■<'onsei|ueiitly the pii^iduction of the “ short frame “ reaHy 
rules the ])roduction of the, set of frames. This is well 
illustrated by tbe following figures. 

Tn flat frame dressing, d oz. of'filled silk being jilaced in 
■each board of tlu' first franu', a first frame attendant will 
handle ‘idTl! boards ])er lifty hours, a second frame attend- 
a,nt about -IdOO boards |)cr fifty hours, i#tid a third frame 
attendant 4li()() boards per fifty hours, the latter e'jualing 
about ll’i boards per hour. 

The continental circular frame user, however, only fills 
about 1 oz. ])er board, and therefore, to obtain a large 
production of dressed silk a larger number of boards or 
sticks of silk must lie turned per hour, for a first frame 
the number would be lil.'i per hour, a second frame LOO per 
hour, whilst a shorter draft frame would need from ‘200 to 
2.00 turning per hour. 

O’he continuous flat frame, working the same silk as the 
Hat dressing frame, gives at least the same number of boards 
per hour as the circular dresser, and it can be easily proved 
that the. saving to an Knglish silk spinner using the con¬ 
tinuous machine is uO per cent, in cost per pound of droesed 
silk. The continental dresser cannot fill a large weight 
])er board or stick to his machine, because the severe action 
of the combs on a thick film of silk would damage the 
fibre, cutting it short and spoiling the yield. A great com- 
pensStion for the thin filling—1 oz per board—comes by 
reason of the Iftrge percentage of first drafts which 
this thin filling gives. In all dressing, a thin film will 
yield better and dress easier than a thick one, and a schappe 
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silk will dress better thia’than a fully discharged silk, 
because the latter has to l*e run hard intu the combs to 
clear the nibs'/ the fibre. A discharged silk, therefr>’’e, 
needs a' certain amount of “ body ” to cause it to spring to 
the combs and cards of a flat frame, which are always 
])rc8sing dowii the silk on to the sliders. If, the silk lies 
too Hat it will not clear unless the combs are run through 
the silk 'and into the wood beneath, which of course 
damages the p()ints of the combs ajud cards, rendering 
them useless, and also spoiling the woodwork—sliders 
and bookboards—of the frame. 

The diagrams in Fig. TO show the principles of dressing 
m each class of frame. 


A 



Fio. 70.—THagrain of dressing frames action. 


In flat-frame dressing, as shown at A, the films of silk arc 
raised up tsee arrow) into contact with the combs, which 
therefore comb through the silk, beginning at the point of 
the fibre and dressing half-way through the film, after 
which the frame must be let down, turned half round, and 
the under side of the silk film turned upwards for combing. 
The same operations must be repeated for carfling out the 
nibs. During the raising up and down and turning and 
filling of the boards of silk, the combs and cards are not 
working, and during that period the machine may be classed 
as a non-producer. 

In the continuous flat-frame dressing, shown at B, the 
films of silk travel/or leurd gradually into closer contact with 
the combs, ar.d under each section the silk is reversed auto- 
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matically, every operation of (jie flat frame beinj^ repeated ; 
but the contirnous frame is always delivering dressed silk. 

In the circular frame, of which the wirkiug portion is 
shown in pjrt sectionally at C, the tufts of silk {)ass the 
comb very quickly, the points of contact varying with the 
length of liljfc, as shown at 1*1 and h’, and a'.I the combing 
is done betwecoi points of contact and the nip H of th(> 
large drum and comb drum. As there are- only t wo 
working combs, eaph working in opposite directions, Whe 
film of silk is only combcid on each side onrr iu*stead of 
twice by tlie other methods of dressing, and therefore the 
circular frame has to be more sftvere in its action on the 
silk fibre than in flat dressing, to ensure the silk being 
properly dressed. The circular frame is also always deliver¬ 
ing dressed silk. • 

Combing machines on the lleilmann and Noble prin¬ 
ciples have often been tried for silk dressing, but the letter 
are useless for silk. They have no mechanism giving 
sufficient grip of the end of silk not being combed to 
enable the portion projecting for combing to be ade¬ 
quately combed. The Heilmann principle will comb short 
fibred silks very well indeed. 

The dresser keeps each draft separate, packing them 
usually in tins preparatory to the next operation. The 
first four drafts are the most in (]uantitv, and also the 
most valuable, these being used by the “ long spinner.” 
The fifth, sixth, and seventh drafts are called shorts, and 
are used by the “ short spinner.” The noils are either 
combed in order to obtain another length of silk out of 
them, or they are worked into yarn on the same system as 
wool. If combed, the resulting sliver from the noils is 
used in short spinning, and the noil itself—called 
exhaust noil—is also put through tlfe woollen spinning 
system. After the drafts leave the dresser they must bo 
examined to set? if they are ])roperly dressed, and also to 
remove any threads of cotton, hard twisted ends of silk, 
pieces of hemp, and other deleterious matters not removed 
by the picking process previously described.* 
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TjON(i Spinning.—'I' lio largest percentage ot weight nf 
flressed silk being in th(! first lour drafts, “ long spinning ” 
is the most important hi*anch of the spun silk industry. 
It derives its name from the fact that it deals with the 
longest fihres-produeed from silk waste, and also m contra¬ 
distinction to “ shhrt spinning.” Originally all silk waste 
was short spun— i.e. eonihed or dressed in the gum state 
—the drafts being then taken to a cutting machine (built 
like a hay chopper) and cut with knives into lengths of 1 
to 2 in., thus making the, fibres an cipial length as far as 
possible. The material was then boiled and afterwards 
beaten, scutched, carded, drawn, spun, etc., in the same 
manner as cotton. 'The cutting of the fibres and the action 
of the cards sjioilt the lustre of the silk, and in process of 
time s[)inne.rs found that the most eflicient mode ot dealing 
with the fibre and enhancing its value, by reason of its 
increased lustre and strength, was to boil the silk before 
dressing, and put the resulting long drafts through spread¬ 
ing and gill-drawing machinery very similar to a worsted 
plant. Like all new systems, it took time to become 
general, and meanwhile the old stylo became known as 
short spinning—really “ cut-silk spinning ”—and the new 
as “long spinning.” Nowadays the cutting of silk is 
almost done away with, and most spinners, having only 
the long spun machinery, sell their shorts— i.e. fifth, sixth, 
and seventh drafts—which arc bought b^ the few remain¬ 
ing short spinners, and scutched, carded, drawn, and spun 
as described later. 
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The lengths of fibres in the various drafts vary very 
much. For instance, a first draft of good gum wastt' 
like China will have fibres from ‘2.1 (o 7 *>r 8 in. in length, 
whilst the seventh draft would show librt's f to S or 4 in. 
iiuig. 

What miiy be called a common ifuality (say steam waste) 
will show fibi-e^s as follows :— 

Fii’Kt drafts from 2, t(» (» in 

^4e^;ond ,, ,, J .. • 

Thivtl U ,, 4 „ 

Fourth Ji ,, o ,, 

* Shorts from • h ,, d ,, 

These dili'erent lengths of fibre cause much trouble in the 
drawing departments of a silk mill, and until recent years 
<'ach draft was spun into a separate* yarn. Thus one 
'piality of waste was spun into what were, known as first- 
draft yarns, second-draft yarns, third-draft yarns, and so 
on, tho longest draft being sold for the most money, on 
account of its sujierior strength and lustre. As competition 
increased, spinners found they could draw first and second 
ilraft yarns togi-ther for many purposes without materially 
ilamaging either streaigth or lustre, and from that they 
[irogressed until nearly every spinner makes a yarn for 
some pur[)ose or other which contains all four drafts drawn 
together. They can be made into a good sti'ong levid 
yarn, quite good enough for any ordinary weaving purpose, 
so long as care is taken in the. draw'ing not to allow the 
shortest fibres to run through in lumps. As stroiigth is 
needed, care must be exercised not to break too mii«h the 
long fibres. Now, as even first drafts contain such great 
differences in length of fibre, it can easily be understood 
that machines which will satisfactiyily cope with first 
ilrafts can only be wrong in some minor details tor all 
touf drafts, and those details are chiefly in diameters of 
rollers and lengfh of “ reach ”—that is, distance hetween 
back and front rollers. The principle of drawing is to re¬ 
duce a thick portion of silk down to an end so small that 
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it can be spun into a threap* without an excessive draft, 
and at the same time to leve*l it so that thw thread is all 
one thickness. *ISiiK is done by a pair of rollers revolvin.;; 
slowly, taking the silk in, and feeding a p^ir of front 
rollers revolving quicldyt thus drawing the silk out. To 
put it anotliei* way ; If dOO fibres arc lying ^ide by side, 
each () in. long, drawing makes the fibres into a thread, 
say (50 in. king, with ‘20 fibres deep This operation is re¬ 
peated a sulficient number of times wdtli a number of ends 
behind fhc back rollers to make a sufficient number of 
doublings, until the silk is brought down in thickness to 



Fig. 71.— Silk picking table. Fig. 12 —Silk picking 

table (fiidc section). 


a thread or roving sufficiently fine to be spun, and at the 
same time so level that it is as near as pissiblc all ^ine 
thickness from end to end. As there are many different 
kinds, of drawing frames, w'e shall describe only those 
which have been found most suitable for a general trade, 
taking long spinning drawnng machinery first, and then 
short spinning drawing machinery, each up to the point 
of spinning, whence all kinds of yarns undergo much the 
same treatment. ' 

Picking drafts .—If the silk to be spufi is free from ex¬ 
traneous matters, such as small portions of cotton, China 
grass, straw, and hairs, it would be passed to the “ weigher 
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but many silks arc not free, find therefore the first process 
is really “ picking " or examining the silk for bad dressing 
and foreign fibres. For this purpose,*ii a dark room is 
erected a picking stand round which (fight persofis can sit. 
Fig. 71 shows a plan of this stand, find Fig. 72 a sectional 
elevation. , The arrangement is as follows. 'A is the frame¬ 
work of the stand ; Si glass sipiares let into the framework, 
the top of the frame and glass being exactly level and 
smooth; C (show;fi only in Fig.'73) ai'c rods of sini^oth 
hard wood hinged at one end 1), and held do^n at the 
other end by the spring catch M. Under the frame is 
(fither a gas light" or an cleotm? light F surrounded by re¬ 
flectors to throw up a strong light through the glass squares 



Opposite each square is seated a girl having a tin of dressed 
silk by her side, who places a portion of it under the wood 
rod shown in position in Fig. 73, which illustrates also the 
square of glass B. Any pieces of straw, cotton, hair, or 
other coarse thick fibres show dark (like the dark lines in 
the illustration) against the light, and are easily seen by 
the girl picker and taken from the silk. Any portion of 
very short silk is shown up also, and is taken out, as are 
nibs and badly dressed silk. After nicking, the silk is re¬ 
placed in a tin and conveyed to the ‘^weigher.” 

Weighing .—This is usually done hy girls, who sit at a 
table on which^re placed, at regular intervals, small beam 
scales. They '^eigh the dressed silk (keeping each draft 
separate) into 3 oz. parcels, each 3 oz. being most carefully 
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weighed and wrapped in soft jraper, tied up with string or 
fastened with an indiaruhber band, and th«nce handed, 
a certain nuinhor st a time, to the silk spreader. 

Lonij xpinmng drawlmj marhinery.—Silk upre.adiny is 
the first of a series of sftk “gill or faller ” drawing machines. 
■X gill drawingliiachine consists usually of a pjir of back 
rollers revolving slowly, and a pair of front rollers revolving 
(|uiekly, while between is a set of gills or fallers carrying the 
silk»-from the back rollers to the froutr The principle of 
all the machines is the same The back rollers receive the 
silk, deliver it to the fallers, which rise one by one, pierce 
the silk, and travel forward to the front roller. The fallers 
then drop, and are carried back to the rising end, and 
again raised iivto the silk. 

The fallers are bars of steel, b’ig. 74, into which are 
fixed fine steel pins. They arc travelled forwards by means 
of two screws, between tbc' threads of which they are. run. 
When the fallers come to the end of the screws they drop 
down (being helped in their drop by cams at the end of 
each screw) into the thread of another pair of screws re¬ 
volving the reverse way, and so carrying the fallers back 
underneath their previous traverse. When arrived at the 
end thi*y an* lifted up by means of cams into the top pair 
of screws, and so recommence their jourm-y. The front 
rollers draw the silk ijuickly through the fallers, thus 
making it into a much thinner ribbon or film of silk than 
when it was delivered by the back rollers to the fallers. 
'I'liis drawing through the pins lustres the silk and 
straightens or lays the fibres parallel to each other. If the 
fallers travel more slowly than the circumference of the 
bottom back roller revolves, the silk will lie on the top of 
the pins, and thus will not be draw'n through them when 
they reach the front roller. If the fallers travel faster than 
the back roller, they have a tendency to drag the silk and 
break it. Therefore a choice must be made of two evils, 
and practice has shown that the latter method is the best. 
The back rollers are movable so as to allow them to be 
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drawn away from the fallefs for lon<;-fibred silk, or sot 
closer for short-fibred silk. 'J'he pins of the fallers are 
hoarsely set in the first machine, an(f the difference of 


speed between hack roller 
and faller must only he very 
slight. TjcHig s;lk needs free¬ 
dom between uolliu and taller 
to ensure as little breakage 
as possible. Rhor(*silk offers 
no rcisistanee t.o the pins as 
tly^y rise, and therefore the 
fibres lie on the point of the 
pin. Satisfactory results can 
only be attained by the pins 
piercing through the silk. 
The easiest test is to feel at 
the silk between the hack 



roller and the fallers, and if I ~ 

it is stretched very tight to 5 

put back the rollers ; it it >'^ 

is slack and riding on the 

fallers, the rollers should be OjuO 

brought forward. Those m ' = 

charge should never he satis- , . 

tied until the silk is well in 

the pins, and they should in S 

no case resort to artificial 

means of forcing the silk ;;f 

down. Some drawing over- • e 

lookers fi.K a brush over the 
back portion of the drawing 

box, thus forcing the silk ^ y 

into the pins, but at the 
same time breaking the fibres, 

J'’ig 7.5 shows side elevation of th” gill spreader. A is 
a travelling leather endless belt, on which the draft of silk 
is spread in the manner shown in Fig 7f5. The silk ,is 
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travelled into touch with the'porcupine roller B, and held 
liriuly down on the teeth of this roller by the' small rollers 
X, Y, Z. It is conducted from the porcupine into the 
fallcrs F, which, risin" f»-om 1), strike into the silk, and 
carry it forward to the receiviiifi; and drafting rollers M, 
N. As these travel eight or ten or more times 'laster than 
the fallcrs, they draft or draw the silk through the pins, 
thus making the silk into a film eight or ten or more times 
thiifner than when it entered. Tlic endless leather sheet H 
conveys the, silk to the large wooden drum J, which carries 
it round on its face until the 3 oz. parcel has airbo"n 
spread on the sheet A, travelled through the fallers on to 
the drum, and so made a thin film of silk about 8 or 10 



in. broad and the length of the circumference of the drum. 
When complete, the silk, now called a “ lap,” is cut across 
the drum in the direction of the axle, and wound up as it 
leaves into a small hall in readiness for next operation. 
A good spreader will spread the silk thinly and evenly on 
the sheet A, the fibres lying straight and overlapping as 
shown' in plan by the dark lines in Fig. TO. If she is 
allowed to put the fibres sideways, they enter the pins of 
the fallers in that way, and when that portion of the silk 
reaches the drawing rollers M, N, they either pull the fibres 
over the tops of the pins or break them asunder. If the 
former happens, the lap contains a lum^ of thick silk 
which needs more drawing in the following drawing 
machinery, which most probably never gets thoroughly 
drawn, and thus,makes a foul yarn. If the fibre is broken. 
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then short silk is beiny forine^, whicli weakens the thread 
and deadens the lustre of the yarn. A careless spreading 
i^^chiue attendant can easily s))Oil the whrk of the dressing 
frames and fender it impossible to^niake a levf'l and perfect 
thread. 


ltr-lappi>t (/.—For the purpose of still fnrrner straighten¬ 
ing the fibres ,of silk, the, lap is often jint through the 
spreader, thus nesjireading or re-lapping it; bnt this pro- 



77.—dill spreador. 


cess is only really necessary lor the shorter drafts. Fig. 77 
is a photograph of this spreading frame. 

Sett frame .—The silk, after going once or twice through 
the spreader, is next made into a sliver by being passed 
through the sett frame, which consists of a feeding endless 
leather belt, back rollers, and faders similar to those 
jireviously described; and front drawing rollers, which 
deliver the silk into a pair of pressing rollers, from which 
it emerges in the form of a ribbon or sliver, and drops 
into a long can placed beneath the delivery rollers. Fig. 
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7H is a photograph of the sett frame. Very often these 
maeliines are fitted with a bell or stop motion to warn the 
attendant when k predetermined numher of yards hj,.-* 



been delivered into the can, and if the weighing and 
syircading havi' been properly porforinect the respective 
lengths should he nearly the same weight. Sometimes the 
sett frame is .fixed on the same gantry as the drawing 


Fio. 78.—Sett frame. 
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lii'ads, as shdwii liy Fii; 71),.wliicli sliow.s tlu'Iwck of tlic 
sett I'miiit! anil the liacK of tin' lir.st, licail of dniwini;, 

Drairiii;/ fi'iniii'n. —'I'liosc arc for live lJji,.|.'osc of levelling; 
iHe slivers, iind arc similar in coiislnicfioa to* the setl 
frame except for the ddfcroiicc* in feed, the one heiiie 
made to roeeive the thick lap, and the other lo receive slivers 
varyinf]; in nnmlier from (i to ‘20, according to the nnmher 
of douhlings tfie sdk re pi ires to make it h'V('.l/ Usually 



7'J.--l)ru\ving lunvls. 


four drawing heads are employed, called resfiectively first 
head, second hinul, third head, and finisher. An average 
uumher of cans of sliver from the sett frame to the first 
head of drawing wall he 10 or 12, and thesi' hemg put 
up behind the first draw’ing box, are <lravvn out into one 
thiij sliver, which is about the same weight per yard as 
the one from thf sett frame : hut it is well to keep rather 
on the light side. Thus, if 12 ends are up, tiu! draft of 
the box would he about 14, so that every foot of sliver 

10 
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at the liack is (irawn to aJiont 14 feet at the front, 
and the sliver at the front is practically omi-fourleenth the 
thickness of the'cemhiued slivers behind. Ifroin the front 
of the (irst hex 1‘i cans are taken and put up behind tne 
second 'head of draiJviu”, the same number from the 
second to the tfiird, a^ain from the third to,the fourth, 
or (Inisher ho.';. Tin; douhlines of the ends or slivers 
which tlu' ailk has obtained in tliose four heads are then — 

* ls| head, ilnd head, hrd lu'ad, 4th head _ . 

I'hids l‘i X l-j y JO X J’j 

and thes{', with the straioldenino ii'i the spreadiiig, 
re-la])ping, and sett IVaiiie, comhuie to make a lev<!l sliver 
at the linisher head of drawnig. If the work has been 
well done, the tihr(« of sdk wdl he |)arallel, and tiu! sliver 
will sliow no liimjis or thick (ilaces jii any portion of its 
lengtji, so the weight per \ ard of its length wilt he 
accurate. 

In all drawing machinery, care must he taken to 
tis[)ccially watch the following jioints : Tlie distance of 
the hack rollers from the lallcis should he, carefully 
iri'gulated in accordance with the average lengths of fibre, 
every box ri'ijuiring sepa,rate setting. 'Idle saddles—or 
bars of iron on which the fallers travel to a.iid fro-need 
keejiing level and a proper length. If too short, the fallers 
are apt to lock and get either strained or broken. They 
should he case-hardened to prevent wear, d’he conductors 
which are at the end of the saddles are pressed against the 
ends by springs. As the fallers rise into and drop out 
of the silk, they pri'ss the conductors away from the 
saddles, and thus glide smoothly up and down between 
the saddle end and the conductor; and theri'fore the care 
of the overlooker is'•necessary to see that the conductors 
are tight enough to keep the fallers firm, but not too tyght 
to make them ditlicult to move up and doiyii. The fallers 
should always be kept in good repair. It is astonishing 
how quickly pins get split, broken, and bent. Unless 
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rojilacfd by new ones, the s’ik is apt to ride on tlic top 
•of the points, iuid not to l)e drawn through the pins; or 
if the pin is rough when tlie front r?)ll(‘r trie* to draw 
the filire tlu'ongli, the roughness.luilds the silk and lireaks 
it, making short silk. 

The prockietion of a set of drawing franu's varies very 
much—say, hum •J.'iO to -'ilHI Ih. perweek. Some spinners 
prefer to work with a light sliver, and oMiers with a heavy 
one, thus decreasing or mereasmg jirodiietiiyi. ^4ie 
heavier ])rodue.tion is most suitable for eoinmon war)) 
yaiTiK, and the ligliter fiir yarn^ilo be used for well. 

J'’ig. 'SO shows the side eli'vation of a sett frame, and 



h'lg. SI the setting out of a set ol draaving frames 
with a sett frame. A is the can of laps from spreader. 
]'. is the silk lap jnit on the feeding sheet (' and |iassed 
through tlu‘ |)ressmg rollers I), the retaining rollers hi, the 
fallers K, the, drafting rollers (1, the carrier rollei^ H, 
delivery rollers J, into the receiving can K. The four 
heads of drawing are arranged with the first liead, receiving 
■cans from the sett frame at L, the sej'ond head receiving 
cans from the first head at Af, the third head taking from N, 
aud^he fourth head from O, the silk travelling in the direc¬ 
tion of the arrows. In putting up the ends of silk behind 
the draw’ing frames, it is necessary to see that they are not 
crossed under each other, as shown at 1' and Q, for each 
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slioiild «(> as straight as possible' into the receiving 
roll(!rs It, S, and T. 

diU rofiiKj fraif^e .—The sliver from the finisher head is 
taken behind'a screw ^ill^ roving franu' (hhg. 8;*) 'I’his is 
a drawing frainy, hut instead of delivering its production 



Kid. 81,—Plan of sol of drawing lioads. 


into a can, the end is wound on to a bobbin, thus making 
the first real twistejl thread. Kig. 88 shows side elevation 
of this machine, whei'e A is the can of silk from the finisher 
head of the drawing, B is the feed plate, C the guides for 
conducting the end of silk S under the roller D, from 
whence it travels over and under the rollers E and E to 
the fallcrs G. which, rising and piercing it, carry it forward 
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to the draftin',' rollers 11, wliich deliver it to the. flyer and 
.spindle ,1, to he wound on to the bobbin K'‘in the form of 
a soft thick thread. « 



The thread produced by the ftill roving frame is called 
the sluhhing, and varies in thickness and weight according 
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to the counts ol' yarn the roviijf,' is being prepared to make. 
A common size is from 1 to'H hank—t.c. 1, hank equals 
H40 yds., weighifig 1 lb., and H hank equals 1200 yds. to 
the pound. I’he finer the yarn is to be spun, the finer tlu; 
slubbing should be. Thd twist— i.r. turns per inch—put 
into the slubbing is very small, only sutticiont, to hold it 
together. No rule relating to this twist can bo given, 
because whg,t would be hard for one class of silk would be 
too (Soft for another, so ekeh overlooker has to work accord¬ 
ing to hivt own idi'as, and to the nature of the silk under 
his care. If the twist gets too hard, the next machine 
will be unable to draw prop'cifly, and nowadays there, is no 



need to make any mistake on the hard side, because the 
machines are all made on the cone-drawing principle, 
enabling the thread to be wound on the bobbin in the 
softest possible state. The finer the slubbing, the more 
tw'ist is required. Sometimes, for the purpose of averaging 
and It'vtdhug the slivers more than has lieeti possible in 
the drawing frames, two ends are put up behind each gill 
lover spindle and drawn into one. The frames arc made 
twenty-four or more sjiindles in length, and their fallers 
are made longer than the fallers in the drawing machinery. 
If made too long, however, they spring in che middle, and 
experience has shown that they work well if made long 
enough to supply three rollers, equalling six spindles. In 
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such a case, the frame is ahvavs hnilt in sections, each 
havin'; its own screws and fallers, and each suction put in 
motion simnitaneously hv means of a slw,ii and bevel "ear¬ 
ing at tlK'.hack of tlie frame. 'Phis machine can he so 


I Tt^ - 


jn_ Jl — JIE. - JBL-JM -^ 

Fir,. s(.—(Till nil or fallotn. 


arraiTuted that if any of the fallers ^et locked, the frauu^ 
will automatically iito]), thus previaitiuK any seiious break¬ 
down. The eill rover fallers are only set ttith pins 

opposite each drafting roller, as shown in Fig. 8*1. 

• • 



Fill. a,*!. -l>aiid\ ro\or (-id-- t'lisal.ioti). 


Danihl niriiiij /raw/c. -Hitherto all the drawing has 
been done by means of rollers and fallers, but the dandy 
rov'lng frame has no screws or fallers, the drafting being 
done by rollers'only, and the draft being direct from the 
front rollers to the back rollers. The frames are made 
with forty or more spindles, and are arranged as shown in 
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S.), wliicli ih a Ki(l(' clrtvation, anil l‘'ii{. 8(i, wliicli 
illustvalcs an 80 spindle cono rovmii frame. Two or three 
hohhms—the niini'oer again depending on the thickness ol 
the roving atid the count it is desired to spiij—from the 
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slubliing frame are put u]) behind each spindle in e.reels A. 
lOaeb end is guided sejiarately into the liaek rollers*'!’), 
and thence to the front rollers M, N. T?ie three rows of 
small rollers 0 are called carrier rollers, and are revolved 
at a proportionate sjieed to the back rollers 1!, thus acting 
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as caiTicvs or supports of tlio’rovinj; from tlie back to the 
front rollers. • The hack rollers revolve slowly, and the 
front rolhirs (|uickly, thus drawine out <hc rovings into a 
thinner si/.e or count. The l)oy;oni front ivTller N is the 
o«ie which affects the draft, the top one being only a 
wooden hosH (:ovej(‘d with leather or rubber, and running 
on the bottom roller by I'rietion, every pair on their own 
axis and pressed dowm by screws bb When the’atti'uuated 
■»md is delivere.d in‘front of the rollers, it is twisted roflnd 
the ring of the flyer F, jiasscd throngb the twix.jrTe (4, and 
tluinco to the. boblyn H on the sjiindle ,1. These machines 
are almost all made with (sme driving, so that the rovin.g 
■can be. wound on the bobbin with a solt i.wist without 
tear of stretching the'I’oving between the nij^of rollers and 
the llyer. The rovings .are known as 4-bank, S-bu.nk. l(t- 
hank, etc., a l-halik being f banks ot H4() yds. eaeb to the 
(loiind, and a lO-hank ei|i]alling 10 hanks id' 810 yds. each 
to the pound, and so on. 

Having now described the principles of all the ]ireparing 
machines previous lo passing on to the sjimning frame for 
long tibres— u. first and second drafts—it is necessary to 
go ihrougli till' preparatory machinery to show the changes 
necessary for shorter drafts or tibres of silk. 

l)l!\WINO SHOUT SILKS -iNTt'.llSW"! IMl — SrULAtilNl!.— 
fn drawing maehinerv siiidi as s|ireaders, sett frames, ipid 
■drawing bo.xes, vvbat are known as intersectors, or inter¬ 
secting fallers, arc used for tbe tbird and fourtb drafts, 
.fn order, also, to be able to place the drawing rollers as 
near to the fallers as possible, so that the nip of flic itillers 
limy have hold of the shorter fibres before Ihey emerge 
■entirely from the fallers, the rollers are smaller in diameter 
for short silk than for long, 'and the same remark a])plies 
to the back roller or porcupine. Fig. 87 shows the 
priifciple of the intersecting fallers, wdiere A is the food 
plate, 1? the feecf rollers, C the porcupine, with three small 
iron rollers T4 to keep the silk firm on the pins of the por¬ 
cupine ; E are the fallers which r/s-e into the silk, F are 
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the fallcrs whicli (Inq) into the silk, wliilc (4 are the draft¬ 
ing rollers which feed the rollers H and J described in 
Fig. KJ. ^ * « 

These Tiiahhines are designed to ensure tljc silk being 
propeiTy drawn, for as the libre is short the silk is incliuad 
to be loose and tiuffy, and it is dillicult to make the faller 
])ins rise and pierce through it. If the slivers ride on the 
top of the pins to^the front rollers, the rolleijs simply pull 
the silk off the top of the pin the saujc*thickness as ted to 
the bac]<' of the fallers, thus making a bad place; or, in 
some cases a large portion of the silk i^ in the pins an^ a 
small portion on the top, and therefore some is drawn and 
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some not drawn, with the result that it the finished sliver 
is held up to the light it looks thick and thin, as shown at 
B in Fig. 8H, the sliver at A—one properly drawn—being 
given for comparison. By using the two sets of fallers, 
one with pins pointing down and dropping into the silk, 
and the other rising into it, it is almost impossible for any 
silk to miss being drafted. These frames require even 
greater attention tlj^an the ordinary gill drawing frames, 
because they contain the complicated mechanism necessary 
to give motion to the upper fallers, which must work*' ex¬ 
tremely accurately to prevent locking and* breaking. The 
silk also must bo put in thinner and worked more slowly 
m these machines. The machinery for short drafts wouldl 
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be set out as follows: Intorstctin" spreader, intersectin'; 
re-lapper, sett i'ratne, and :i or*4 heads of drawin*; with s 
or 10 ends of sliver up behind each head., *l'’rom there the 
sliver would go to a gill rover, and thence (w the dandy 
frame. 

The Rpee(^of the fallers for long silk is about 000 drops 
per luinutc, fof short silk about 150 to 200 drops per 
minute. 

The draft of long..silk is from 15 and upwards in si'i'cad- 
ing, from (> and upwards in the other drawing, mii/hinerv : 
while for short silk it is, in spn'ading, from 10 and up¬ 
wards, and ill drawing frames frfmi 0 and u})wards. 

The best yarns are produced by having the drafts nearly 
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e(|ual in each machine. The drdjt should, of course, be 
loss for short silk than for long, but the twUI in slubbing 
and drawing must bo more for short silk than long-fibred 
silk. 

Care should be taken with all silks, and under all 
systems of drawing, that the drafting is not done twice, 
the same way. Carelessness in this has caused njuch 
trouble to spinning overlookers and managers, and spoilt 
much yarn. Drafting twice the same way means that a 
sliver has been put twice in succession througb a diaw¬ 
ing operation with the same end tii^t, and this causes 
the <jnd to be thick and thin, and to work badly in the 
succeeding operation. The reason tor this trouble would 
appear to be best illustrated as follows : The three lines in 
Pig. 89 represent three slivers, say of 10 yds. in length, which 
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aredrawii out uiul A first, with t‘2 of a draft, into 120 yds. of 
sliver. Tf this is put up again end A first, and again with 
12 of a draft, fltO yds. of silver, or 144 times the length 
of the original 10 yds., will he obtained. Thig isohviously 
too much of a pull in* one direction, and it would he practi¬ 
cally imi>ossihle to get the silk to run. IJut it in the 
second box or drawing thf! end 11 is put up first, then the 
libres which were drafted one way (ai'row C) in the first 
b(t';.are pulled or drafted tlie other way (arrow D) in the 
second 'hox, having thus moved relatively to each other 

(irst forwards and then backwards, 12 of a draft each wav 

• • • ' 

instead of 144 one way. 

It is the moving back of the fibres in each drawing 
ojiera.tioii thv.t blips to kci'p the slivers and rovings free 
from thick and thni places, and these remarks apply to all 
drattingt operations, from sett frame to dandy roving frame 


Pr.. Sll. Druftinj;. 

inclusive. Therclori' o\I'rloolcers should insist that all 
drawing frame, gill roving frame, and dandy frame 
attendants do not, while following their res|icctive occupa¬ 
tions, upset cans of sliver or rc-wind part bobliins ol 
rovings without, in the case of slivers, seeing that the right 
cud is found, and, in case of rovings, that they are wound 
twice before being ))assed on to the next machine, 

l-lolari/ (Ira irnil/. —h’or very short drafts— Lr. fourth to 
sixth- -the rotary-drawing principle is good. The drafts 
are-spread very thinly on interscctor spreading bo.xes, re¬ 
spread twice, made into a sliver on an intersector sett 
frame, and then drawn by means of a rotary drawing frame 
like that illustrated in Fig. 90 in sectional side elevation, 
and in Ifig. 91, T^iis latter is a photograph of two heads 
of drawing, each with two deliverie.s. Six or more*cans 
A of sliver B from the sett frame are placfd behind the first 
drawing head and conveyed into the back retaining rollers 
(', thence under the porcupine 1), and over the porcupines 
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E and E’, beinp; hold on tlu> jays of the two latfin- hy means 
of a small mej,al roller G. The front drawing rollers F 
draw the silk tlirouf,di the pins of the po^r ipiiies, deliver- 
iiiffit on to the leather <lra\viiie shet't J, whieji in'its turn 

«■ . 



conveys it to the pressinj^ rollers K aiftl delivery rollers M, 
when it drops into the can X. It is well to have the funnel 
Ij made to revoive, in this way putting a false twist into 
the sliver. This false twist helps to solidify the sliver, pre- 
‘venting it from '‘flying ’ so much, thus obviating waste. 
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It is iiecossary to use from two to four heads of drawing, 
the number depending entirely on tlie character of the 
spreading and ^os^ircading. Usually four heads are needed 
to make a level sliver. The drafting of the silje is between 
the frotiit and hack follers, and the porcupines serve rs . 
carriers for supporting the silk, and also acj. as endless 
fallers. The jiins ])ierc(' the sHvei' and, hold it stead}' 



Krrj. ‘U,—Itotarv drawing framo 


whilst the front rollers draw it. The top of front por¬ 
cupine F must he kept higher than tlie nip of the front 
rollers, thus bringing the nip of the rollers and the point 
where the silk leav^.s the pins near together to prevent 
short silk missing drawing. ■ 

Uotarij roriiiij frame .—^After drawing, the silk is taken 
from the finisher head to the rotary roving frame, shown 
in Fig S)i in sectional side elevation. Two or more ends ’ 
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arc drawn together, traveiling from the cans A, over tlie 
l'eed-])late II, to the hack roilers (!, under and over por¬ 
cupines 1), E, P to the front drawing rj^llers (1, and then 
wcAind hj- the ilyer H on to the liohhin .). ThiAtwi^t is ke])t 
fairly soft, so that ihe next maclfitK —tlie rovin« f-aiiK—■ 
can draw easily. A roviiift fi-ame for short silk works on 
the same principle as the one illustrated in Pie. ,S,‘), luit 
only two sets of carrier rollers are needed, and.the I'ollers 
ari' all small in diaijieter. • . 

Dimrnsiims of i/r<iiniii/ iiKii /uiitrii. —The [•dlowiiie 
tahh’S of dimensions of I In- marhiiierv descrihed for draw¬ 
ing silk will Ih' foiftul useful (seiT pp. KiO and JliJ ). 
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llotitni ilniiruiil fnniir .—Thiee porcupines p<>r head. 
I’lns s('t’il) to '2'2 per imdi. Hack rollers: hottoin, 11 in. 
■diameter; jircssiiie or top,'1 in, diameter. IVont rollers: 
bott*oni, 1 in. diameter, Klthites, to)). It in. diameter, 1.5 
flutes. Delivi'ry rollers: hottom, ‘i.l in. diameter; .to)), 
in. diameter. The drafts an* from 4 to 9, and the 
■space occupied is ki ft. 11 in. liy .4 ft. (1 in. tor four heads. • 
RuUinj roving framr .—Three porcupines ))pr spindle. 
Back roller, l.t in. diameter; front roHor, {j; in. diameter, 
A‘2 flutes; top front roller, 2;' in. diameter. The to)) front 
roller is covered jvith mdiaruhher or leather. The length 
of reach from the hack to the front rollers is 7} in., the 
.flrafts are from 4 to 10, and the twist Irom 4 to 2 per inch. 
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Op<*u yill Npiv.tilur-s .uv iiin'l" AMtli joi' iijiiiu' rlio inllu' tu the silk. 








INTERSECTING GILL DRAWING FOR LONG AND MEDIUM AND SHORT DRAFTS. 
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There is a double-cone regulating motion, single row of 
spindles, 4^ in. pitch, for (i by d in. bobbins, and the space 
occupied is 17 ft. C in. by 3 ft. 

Th(' screw gill roving franu.s ar(! made with .double-cone 
regulating motion, a single row of spindles, four spindles 
|)('r head, tor (> by 3 in. bobbins. The front pressing roller 
is covered with iiidiarubl)er or hard leather. The sliver 
guides on the back apron are i; in. wide, behind the gills are 
1 111 . wide,, and twists vary from \ to 2 tarns per inch. The 
frames ili.rstrated are arranged with special gearing changes 
to run the fallers at a uniform speed whatever the draft or 
twist may be. 

n'he dimensions of a dandy roving frame are: h’or 
medium lengths or drafts; back rollers, i.l in. diameter; 
two lines carrier rollers, 1 in. diameter; and one line carrier 
rollers nearest the front rollers, -'f in. diameter. 'J'be front 
roll!".- is 2 in. diameter, 3(i flutes jier inch, and the front 
pressing roller is 2j in. diameter, covered with indiarubber 
■or leather and weighted by springs or lever and weight. 
'The length of the reach is from 7 to 12 in. The creel is 
made to carry 4 roving bobbins per spindle, the drafts are 
from 4 to 12, twists vary from 1 to 4 turns per inch, the 
space occupied is 2-'"> by 3 ft., the lift is (i in., and the 
bobbins are (i by 3 in. 

h'or long drafts the back rollers are 2 in. diameter, the 
carrier rollers nearest the back rollers are l i and 1 in. 
rcsjiectivciy, the carrier rollers nearest the front rollers 
are ^ and 'j in. respectively, the front rollers arc 3 in., the 
front pressing rollers 4 in., and the spindles about » in. 
diameter. 




(’ITAT'Tl'.K IX. 

STIOliT Sl'liNNTNC. M.\(:inNI-'UY. 

Si'lii; iDiNii sliort lihfi'rt of silk on gill s|)n'!i(lnig iijJi.chiiU'i’y 
IS nol tile best iijode of dealnig with shorts when levolness 
of thread irresjiecftive of liislri' is reijuired. 'I'he fibres, 
being so irregular in length, are difficult to draw level, and 
therefore shorts are often carded and put over uiaehinery 
similar to that used in spinning fine cotton. The cards, 
howevt'f, dull the lustre, of silk, and in tune it.is ijiiite 
prohiihle that the ]iroces.ses called short spinning will ‘he 



Ki(’.. —St utclinif.*. 


discontinued in favour of gill machinery. Many hooks 
have been written on the mechanism of fiiie-eottoii 
spinning machinery ; it is only iieci'ssary here to briefly 
glance at the processes. 

Mixing .—The shorts, of various qualities and shades of 
colpur, are made into a mixing and stacked in a cool cellar 
for some days before use, in order to eondition. They 
are then scutched by moans of the machine illustrated in 
h'lg. !):i. ' 

Scutching.— The silk is placed evenly on lattice feeder 
A, which carries it to the rollers B. These deliver it to 
the action of the heaters C, which, revolving (piickly, beat 
tRe silk against the grid bars fhus cleaning the silk 

(lOd) 
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from dust and other iinpuvities, the dust, etc., falling 
through the grid on to the floor ot the iDachine. The 



I'l, passing then to the calender rollers F (in the direction 
shown by the arrows), and is made into a lap G. 



Fig. 1)5.—Flat card. 


Carding .—When complete the lap is taken to the card 
(Figs. 94 and 1)5) and placed at A, where it is unwound by 
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the revolution of the roller 15* assisted hy the feed roller (', 
which deliveis the fleeee.of silk to the taker-in T. This 
taker-in heiiif' covered will) coarse wife, j)ierces> the silk, 
and carriesdt forward to the cvliydei- J), whicL is the main 
<w.rdinp; cylinder. TIk! teeth of the cardin,:' cylinder swcefi 
the silk off*Hie laker-in and carry it forward to the carding 
Hats h’. I'lie •tei'th on these flat.s arc si-t to face those of 
the. main cylinder J). and travej forvai'd m the same 
diritction as the sflrfa.ee of the evlinder. hut at a slower 
-ipeed. The silk is thus carried ayainsl the teeth of the 
flats, and snstains^i thonmeh opening and cardme. After 
the action of the llats, tin' silk is slightly raised out of the 
tee.th of the main cylinder hy the a,ctioii of the fancy card 
<i, thus assistme the action of doffer^cyliildcr II, which 
takes oir the fleece of silk from I he cylinder 1). The doffer 
works at a much slower speed than the mam cylinder, and 
hy this further slraiehteiis and stretches the lihres as they 
leave the pin points at d, wdience they are carried on the 
underside of the doll'cr to the vihratine comb K, which 
descrihes a short arc, of Jj in. vertical movement. 'I’liis 
comb strips the lihres from the face of the dolfer on its 
down-stroke and clears itself on its up-str(d\e. The thin 
fleec.i', almost the Width of the dotfer, is eathered to a 
width of li or 7 in. and jilaced into a funnel, through the 
narrow’ end of which it is drawn hy the calender rollers 
L, carried niiwards in the form of a rihhon or sliver to 
the c.oiler M, and coiled into the can O. 'J'he flats are 
stripped of thiur impurities hy a hrush and comb at 1’, 
and the wires are always kept sharp hy the grinding 
roller at U. 

Diairiiin .—From the cards the slivers are taken to the 
flrawing frame (h'lgs. !)(> and 1)7). Six or eight of the 
slivers are drawn from the cans A, and jiass over the 
tuiiililers 15 of the hack stop motion to the back rollers C. 
through the carft'er rollers 1) and F, to the front drawing 
rollers F, into the coiler G and the can H. Various 
automatic contrivances, electrical and mechanical, are 
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arranged to stop the machin^ when a sliver breaks behind 
the machine or in front, or whenithc can H is full of sliver. 
The silk.is drawn through three or four heads of drawing 



I'ranies, with a draft varying from H to iS, usually drafting 
in accordance with (he number of ends up—tiirei* 
ends up would hav' a draft of and I'ight ends np a draft, 
of K. 



Fio. <J7.—Iiiipi'ovrd drawing Irann;. 


Sluhhi)uj aiitl fine framcn .—These aie. used in accoi'dance 
with the finiiiiess of the roving reijuired, and arc for thi' 
purpose of still further elongating and stretching the fibres, 
while in these frames the silk receives twist, but never in 
the drawing. ]^or coarse counts of yarn it is usual to put 
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the drawing slivers over a shil)bing frame only; for medium 
counts, over slabbing and intermediate frames ; and for 
very fine counts, over slubbing, intmhhediate,, and fine 
roving frayies. The slubbing frame receive* the sliver in 
^t the back rollers, passes it through the carrier rollers to 
the front (Rawing I'ollcrs, and thence on to the spindle and 
flyer, which \%ind it on to a largi' tube. The intermediate 
and fine frames arc built in the same style, Uut are made 
to receive bobbin* instead of sliveVs befiind. These frftmes 
are illustrated in Fig. 98, where A is the slnbbilig bobbin, 
two or three of^which are j)laccd behind each sjjindle. 



The ends arc guided to the ba(;k I’ollers P>, through the 
(iarrier rollers C, to the front drawing rollers 1), which 
deliver to spindle and flyer hi, eventually winding on to a 
bobbin or tube. 

Silk cannot be carded at the same speed and In the 
same weight as cotton. It is more apt to nib and gather 
electricity, and if too groat a speed is attempted a large 
amount of waste is caused by the fibres flying. A moder¬ 
ate speed will give the best results, and if the cylinder 
ruRs at about 90 revolutions per minute, the dofl’er will 
only need to ruli at about 0 revolutions per minute. The 
production per card per week is from flOO lb. to 2^M lb. with 
such speeds. 



j()K SILK T5K0WING AND WA<|TK SILK SriN!>IING. 

The (Irawiiig frame rollers are about IJ in. diameter. 
Some spinners card the shoft fibres on the breaker and 
finisher card syslel,'! and then continue drawing operations 
through thciopen drawing fnames described, ^or through 
the rotat-y gill drawing frames. The latter system gives ^ 
clean^ level, and lustrous thread. 



CJIAPTElt X. 

SPINNING and finishing i>HOGESSIO>!. 

• • 
Fly Kpinwing .—All classes of silk, long or shoi^, can lie 
spun on mules, riiij,; flames, cap frames, or flyer frames, 
if fhe, drafUne rolfers arc ma(lc*snitable, a lon^' stronj' silk 
needing a large diameter, and a short weak silk a small 



Fki. !)!(.—Flyer spinuiug Inime. 


diameter of roller. A silk of irregular length is best spun 
on a medium diameter of roller. At one period all long¬ 
spun yarns were spun on llyer frames and short-spun silks 
on mules, hut ring and cap frames are'now largely adopted. 
Figffh) illustrates the principle of flyer spinning, and Fig. 100 
shows the machine in work. The roving bobbin A is placed 
on the peg B, one bobbin to each spindle. The end is passed 
between the back rollers C (which revolve slowly), then 

(109) 
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Fig. 100.—Flyer spinuiDg frame. 
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jetween the three sets of carriers D, E, E, and reaching 
;he front roHers G, is dj*awn out to the length required, 
ihe difference in the s))eed of the hack and frcjnt rollers 
regulating .the draft. Whfin the attenuated end comes 
through the* front roller it is conveyed through “the toj) 
l)oard H, ^’rapped round the leg of the flyer J, passed 
through the iwizzle at its lower end, and then wound 
round the bohhin K on the spindle L. Tin; hahhin travels 
up and down the Spindle on thfc lifter plate M, thus allow¬ 
ing the silk thread to he wound^fenly hy means the flyer. 

,Besides winding the thread on to the bobbin, the flyer 
puts twist into the thread by its revolution round the 
bobbin, one turn of twist for each revolution. If the 
bobbin and flyer travelled at the same sp'ed the thread 
would have twist put in, but would not be wound on the 
bobbin ; but the bobbin being loose on its spindle, its 
tendency is to remain stationary, and it is tharefore 
“ dragged ” around by the thread. The number of turns 
per inch is regulated by the number of revolutions of the 
flyer and the speed of delivery of tbe front rollers. If thesi' 
are 1 ni. diameter the circuinference will be Ifl -'), and whilst 
revolving at 40 revolutions per minute will deliver 500 in. 
of yarn per minute. The spindle revolves at OOOO revolu¬ 
tions per minute, and therefore 0000 : 500 gives 12 turns 
per inch. 

In a flyer frame the bobbin runs quicker the fuller it 
gets, and therefore it is awkward to regulate the drag 
so that the end does not break. Between the bobbin 
bottom and the lifter plate, paper, leather, or clolh wiashers 
are placed to regulate the friction. If the bobbin does not 
drag enough, the thread snarls before being wound on the 
bobbin, and if it drags too hard the thread breaks. The 
spin is always worst in a fine count v^hen the bobbin is full, 
brtiause the thread is pulled in two by the drag ; and worse 
in a coarse coimt, when the bobbin is empty, because the 
drag is so little that the thread snarls. 

Cap sriNNiNii. —A cap frame (Eig. KU) can be run at* 




Fig. 101.—100 spindle-cap frame. 
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a higher speed than a flyer frame, and this higher speed 
makes a slightly roughej yarn. The difference between 
cap and flyer is in the spindles and ci»ps* whiclj are sta¬ 
tionary. IJlie cap is a steel tap-shaped shell placed on the 
spindle, having its inside measurement of, larger Jiameter 
than the bi^j^bin head, so that it admits the bobbin when 
it is full of yarn. The rotary portion is a tube fitting 
inside the bobbin, on the spindle, and revolved, by a whorl. 
To put twist into the thread, instead of the flyer revolting 
round the bobbin, the cap bobbin revolves round th’e spindle. 
TJje cap forms a jmooth surface, round whicii the thread 
revolves without much friction, and the bottom rim guides 
the thread on to the bobbin. The extra speed of a cap 
over a flyer frame makes it possible to produce a cheaper 
yarn, and as silk is spun to fine ancf costly counts, cap 
frames are superseding flyer frames very rapidly.’ 

Ring spinning. —A ring-spinning frame is most uifeful 
for short-fibred silks, because of the possibility of regula¬ 
ting the tension on the thread by means of the different 
sizes of travellers. Cap-spinning frames are run up to 
9000 revolutions per minute. For long-fibred silks the 
drawing rollers are 4 in. diameter, medium fibres need 3 
or 31 in. diameter, and short silks 1^^ to in. diameter. 
Mule spinning is not liked, because the rotatory action 
exerted on the thread when “ on the stretch ” loosens the 


fibre, and so dulls the lustre, besides causing more loss to 
ta]je place in the later processes of gassing and cleaning. 

Winding .—After spinning, the yarn is ready for folding 
into two-fold or three-fold yarn. In many eases it is wound 
lieforc folding. Winding (Fig. 102) consists of running one 
or more spun threads from the spinning bobbin on to a 
bobbin of large diameter. If only one thread is wound on 
to one bobbin, the only object in th^ winding is to ensure 
le^ doffing and creeling in the twisting frame. When 
two or more ends are wound on to one bobbin, the above- 
named object is one reason for the winding, and a further 
'reason is to ensure that the folded and finished yarn 



174 SILK TlfKOWIKd AND m'AS^’E SILK SI'INJ.ING. 

contains theSequisite two or.thi'ee threads throughout the 
whole of its length. Therefote a winding ni^ehine is fitted 
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ties up the thread again. Many spinners consider that 
winding thren threads I'or sowing cords, before twisting, 
makes a more even thread, inasmuch ^s^propei; tension 
caft he put Qn eacii single thiwad, so preventing one strand 
ri,ding on tlic others, which fault 'causes a wealf place, 
hesidiis an imsighlly thnuid. 

Ciippiiii/. —Auothei'class of winding is r(M]nirod when the 
single threail is used for weft. The yarn is thep only S|)un 
with a very soft twist, and usually wound straight fiom 
the spinning hohhm on to a long paper tulK! hy iihy of the 
usual cop or pirn winding machines. If a short spun w(»ft 
is reipiired, and the spinner hapjiens to spin on mules, 
then the yarn can he sold on the pa])e,r tubes on which the 
yarn was spun, and ruwindiug saved. 

Tiristuiri .—A twisting frame is practically a spinning 
frame without hack rollers or carriers, and therefore with¬ 
out draft. It consists of rollers to <lraw the yarn froip'tlie 
spinning or wound hohhins, and these same rollers deliver 
the yarn to the spindles for the purpose of hayingtwist jiut 
in the thread. The twi.st is reckoned and put in tin yarn 
e.xactly in the same manner as m spinning, only twisted 
in the op])osite diieclion to the spinning twist. The effect 
of twisting is to untwist the single yarn whilst twisting a 
two- or three-fold thread, and this tact should he home in 
mmd if a hard-twist yarn is reijuircil. The yarn should he 
twisted hard in the spinning, tor the. more twist put in the 

folded thread the less remains in the single thread. Yarn 

• - 

loses a little length in twisting proiiortioriate to its thick¬ 
ness and the amount of twist, the loss of shrinkage, thus 
varying with every count and degree of twist. 

If yarns are twisted after winding, the simplest form of 
machine can be used, as illustrated in Tig. lOd, which is 
a ring doubling or twisting frame. A' is the bobbin on to 
w’hich two strands (two single threads) have been wound, 
B the thread travelling in the direction of the arrows to 
and around rollers C and D. thence to the ring and spmdle 

the latter of which is propelled by the whoi-1 (J driven 
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hy the cylinner H. If the yarn is not woufid before twist¬ 
ing, it is usual to use a machine which has, an automatic 
arrangement for stopping the spindle whenever the single 
thread breaks behind the rollers or the folded strand in 
front breaks or snarlsr 

Twisting frames are made with cap, fly, or rjng spindles. 
k flyer frame is best for very coarse, h^avy, and hard- 
twisted yarns, but silk being usually spun into fine counts. 



the ring doubling or twisting frame is very largely used 
on aocount of the sjxicd at which those machines can be 
run. When ring frames are used it is important to haye 
perfectly true and upright spindles, and to sec that the ring 
is true and smooth, and the spindle set exactly in the 
centre of the ring. *rhe travellers must be kept in good 
order, and the thread guides set exactly over the top of»the 
spindle so that the yarn makes a perfect cone when re¬ 
volving. 

Cleaning and gassing .—Whilst going through all thi? 
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previous processes tlio thrtiao lias become WiW, liairy, and 
rough, aud in many cases shows little nibs which have 
bwn caused liy the curhng and breaking ot fib'K'S in the 
drawing processes, by bad <^>r careliiss dri'ssiiig, or by the 
R,pinniftg frame rollers having ^-becii allowed toj becomp 


A 



Fn;. lot. -C!(»uk‘< 1 and not cioanotj yarns. 


covered with short fibres of silk “ flufl," which in time has 
wrapped itself round the thread. All these faults have 
now to be removed by means of heat—lighted gas and 
friction. If the thread has been kept free from fluff, and 
is the product of a properly dressed and drawn silk, then 



Fig. 105.—(iassing franu'. 


its defects aifte chiefly projecting fibres and a general hairi¬ 
ness which can be removed by passing over a gaslight 
scveraL<fthies. If it contains other faults, then it must be 
frictioned. An uncleaned yarn is represented in Fig. KM 
at A, and a cleaned and perfect yarn at B. 

The more frfie from projecting fibres and rough thick 
,,places a silk can be produced, the tfiorc valuable it liecorues, 

1‘2 
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sriNNi>;(! Axrt fjnisuing tkocbsses. 170' 

because of it’s suioothness *and coiisc(Juen^ lustre. The 
lustre on silk is peculiar U) itself, and can only show to 
perfection w^iou every pearl of twist i» fn'O koiu fibre. 
'I’he chief methods of cloaniiif,' and gassiti" itr(! shown in 
J^iss. lt)r),»]0(), and 107. In tin* former, which gives sii\e 
elevation, A is the bobbin of folded yarn, B Ibe thn^rtd of 
silk which%i)n«its passage fnnn A to the receiving bobbin 
K is wrafjped round the cones C, thus passing through the 
gaslight 1). The*cones are made of steel, and revolve on 
pins. If the thread is only 
Imiry, the silk is ^'rapped half 
round the cones so as to 
pass through the gas throe to 
twelve times in one transition 
of the thread from A to Iv 
But if yam is nibby as well 
as hairy, theii*it is wrapped 
right round the cone, thus 
acutely frictioning itself, and 
so throwing off the nibs at 
the point of contact. I’he 
nibs and flulf travel up the 
cone, and so away from the 
thread. 'I’lie receiving bobbin 
E is propelled by a drum E. 

AVhen a thread breaks, the 
gaslight can bo moved away from the position shown, so 
that the attendant can rewrap the thread on the cones 
without burning it; and the same action which moves 
the light lifts the bobbin E off the drum E, thus prevrnting 
atiy unnecessary friction of the silk on the drum. A re¬ 
verse action takes place when the end is tied up and the 
bobbin placed on the drum, the ligtit being then put into 
position again. The lower the quality of silk the more 
passages through this machine are necessary to cleanse it. 

Eig. 107 shows a cleaning or frictioning machine, with- 
» out any gaslight. A represents the bobbin of folded yarn, 


f 



Fra. 1<»7 .—Cleaning frame. 
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111(1 B the thread travelling in ilie direction of the arrows 
;o the receiving bobbin E. The thread is wrapped arounci 
the revolving runners C, which arc fixed on the rising and 
Falling liar 13. During the passage of the thread from ,A. 
to E th^j^ bar D is oscillated up and down by the linked 
rods E and the crank disc G, which in turn is driven from 
the cylinder 11. I’hus the rotary cleaning i*un#'rs C have 
a rapid up-and-down motion for the purpose of still further 
frictioning the thread. If necessary, tlfe yarn can be run 
over a gas,sing frame to remove the fibre not taken off by 
the friction cleaning machine. After cleaning, the silk.is 
ready for reeling or for winding on to large bobbins, from 
which it is warped. 

lledimi and warping .—Schappe silk is reeled on a swift 
measuring 4i) in. diaTneter, aiid the usual length of a skein 
— ;■)()() metres, or l(i:2r> ft. Spun silks are reeled into 
skeins, and then made up into d or 10 lb. bunules in England, 
or 5 kilos, on the Continent, or they are made into warps 
in accordance with the reijuirements of customers. In 
England the reels are made with swifts of .'ll in. diameter, 
and the yarn is cross reeled in skeins of 840 to -5040 yds. 
A skein, in the strict sense of the word, is 840 yds. in 
length. Both reeling and wai’ping are such well-known 
processes that a detailed description would be useless here, 
but P’ig. lOK illustrates the reel. 

WaMng .—JMany yarns arc sold by the spinner in the 
“grey”—t.c. gassed state. In other cases the yarn is 
washed. If washed in the skein the following is a good 
method for the treatment of about 50 lb. of silk. The 
skeins are jilaced on wood rods, taking care to spread the 
threads out as open as possible, as at A in Eig. JOO. These 
rods of silk are then taken to the washhouse and placed 
in a wood vat B conRiining 40 gallons of hot water, into 
which ahout 6 lb. of best white oil soap has been dis¬ 
solved. 

It is wise to see that the water is not boiling when the 
silk is just placed in the vat, or the yellow stain caused by 
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gassing the yam will he Imrfit or boiled intc#the silk. An 


attendant is required on eacdi side of the vat, and when 



the silk has become thoroughly saturated with the soapj^ 
♦liquor, the rods are lifted up and down (iwsitions U and 
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D) many time., first dropping'tfic silk into and then liftinjj 
it ont of the water. The end C having become partially 
cleansed, the attendants turn this- on the rod so that the 
hitherto un-vi*ashed portion of l»he skein E is in the water, 
and then the lifting and lowering motions arc again gone 
through. The attiaulants take care all the time that the 
threads keep straight, untangled, and free fmi-''i)reakageK, 
and after about thirty minutes of these constant turnings 
the r6ds are placed close.together at on'c end of the vat, 
and the silk laid on the toji of the rods to allow the liquor 
to drip out. When this has been effected the silk is taken 
to a fresh vat with clean water and soap, and the processes 



repeated ; but in this case the water can be boiled if it is 
desired to swell the thread and make it bulky. After this 
the water is wrung out of the skeins either by hand or 
hydro extractor. The yarn is then taken ^o a stove and 
hung on rods to dry, and when dry is ready for condition¬ 
ing. Taken straight from the stove it feels harsh and 
stiff, and is lustreless ; but after being placed in a cool, 
damp room for a few hours, it regains its softhess, pliability, 
and lustre, and is reat^y for bundling up and delivering to 
customers. Usually only lace yarns and hosiery yarns are 
washed, most other yarns being delivered in hank or warp 
to the dyehouse for dyeing, the dyer general'y washing the 
u yarn off before dyeing. Fig. 110 shows operatives engaged 
in washing. 





SPINNING AnJ I’/NISHING I’KOCBSSES. 


IR'l* 



Fi<.. IIU.—^arn washuig. 


Lustreiufj .—Many yarns, especially afltir being washed 
or dyed, are much improved in lustre by passing over 
the machine (illustrated by Fig. J ] 1). This machine is 
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Kk;. hi.—I mproNod yarn preparing itiacliinc. 


constructed to lustre yarns in the hank, which it performs 
very effectually by stretching the liank from centre roller 
'10 small roller whilst the top and bottom rollers revolve 
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the haiik rounu and rouifti soHhat all porftonttof the thread 
arc properly frictioned. • 

English counts .—The •English count* i)r size, of spun 
sijks are calculated as foll(jws: H40 \^ls. weighing 1 11>. 
would be 1^, then counts 120’s Would equal 120 sl^iiis per 
pound, each skein of 840 yds. Icngtl*. Tf the thread •Con¬ 
sists of tw<^r 4hree strands— Lc. two-fold or three-fold— 
the count is still the number of HIO yds. per pound ; thus 
counts 60’s of tw5-fold yarn, e.xpnissod ()0/‘2,« means 00 
hanks of 810 yds. per 1 lb., and reju’esents in ttie single- 
thread, size 1/120’^. The only e.Kception to this rule is in 
the case of three-fold hosiery; for instance, a three-fold 
40’s hosiery yarn is spun fiO’s single, e(|ualling in ordinary 
silk counts three-fold 20's. 

The following examples in fabular fdrm sfiovv the system 
more clearly;— 
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Tabi.es of 

TWISTS. — The next series of tables show the 


approximate amount of turns per inch in singlet* and 
folded yarns for various purposes, assuming that the yarn 
is of good quality, i.c. long drafts. If a poorer quality 
yarn is required, the turns per inch would need hardiming, 
especially in the single thread'of the two-fold weft table. 

All the twists, excepting the three-fold sowing-thread 
yarns, are ma'Se with what is commonly termed “right 
twist.” That is, the turns per inch are to the right in the 
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folded yarn, land to the /r/i* in 
sewin^ threads are opposite to this—namely, luft in the 
folded yai'ii and«iuGH'r in the siufjlo thread. ' These differ¬ 
ences can eSisiiy he* scon by hpldiiiff a strand of yarn Ije- 
tween t^ie hands, and notitung in which direction the pcrle 
of tU’ist appears to point. 
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—The 

yam count of schappe 

(conti 


iiental spun) silks expresses the number of 500 metre' 


hanks to the half-kilogramme (IT lb. English). 


FoMih! 
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i:TII,IS.\'l’l()N OF \V.\srF, I'ltoDrcT.^. 

H.wln'g piirlicnlansed all tlu^ pwK-cs^'s wliicli 

dressed silk, loii" drafts and sliorl di-att.s, arc ^lasscd to 
ctmvert into yarn^ have now only to follow the course 
of the waste })rodncts of a ,silk spinnin',' estahlishiuent. 
These are: silk noils, tlie ])rodnction of th<' <lressiiie 
frame; fly, the very short fibres thrown out in the eard.s ; 
roller and leather lajts in tho'drawin;/ machinery : I'oviiij^ 
waste in the roving frames; soft waste in the_ spinning 
frames; singles and double waste in winding ami' t\v isjing; 
burnt fibre in the gassing process. 



Fi(}. Hi!.— Derby doubler .(section). 


Burnt fibre is sold as waste, and used for artificial manure 
purposes. 

Roving waste and soft spinning waste e,an he wtatihed 
to free it from grease and dirt, and he then dressed or 
carded and combed, so converting it again into drafts or 
sliver and noils. ' 

Hard single and folded waste can he dressed on hand 
machines, or put through a garnet machine and then 
carded and colabed. ’ 

The longest kind of roller and leather lap waste can be'’ 
(187J 
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fed into the sjiroaMing maehiii^ (ionverted Into sliver, and 
mixed with the lowest (jiiality i’foinf' throuf;!! the machinery, 
putting ope or tg/S ends up in tlje first headTof the draw- 
in<i. The short tih^e can he inixcd with roving waste and 
dressed or combed. 

T*he longest-fibred fly waste is recarded, thus being made 
into a sliver and mixt'd in the drawing, f);^Tncs. The 
shortesf-librcd tly can b<‘ put through the same machinery 
as exhaustpioil. 



Fh.. ir-i.-— i)erl)y doubler. 


Noil tnatment .—Noils are first opened by a scutching 
machine and then carded. The carded slivers are after¬ 
ward!, taken to a Derby doubler. 

Drrhi/ doiihliiKj .—This process is carried out for the 
purpose of winding a certain number of carded slivers 
together on to a wodfden core or drum. From twelve to 
eighty cans of sliver can be' placed side by side on either 
side of a slanting tabl(! A, Figs. 112 and 118, and the sliver 
is passed over the spoon levers B, tlienc'^ through the 
guide plates C to the wooden drum D. This latter is v 
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revolved by ine^ins of flutefl^ffollers 1^, b> ar^l the slivers 
all wouml into one mass called a lap, and compressed by 
the pressuri' Toller G, ^j-bich, beiii" •m^ninte4 in slot 
bcarinffs, rises as the slivers on the (kmii l^incicase in 
lUanicter. Wif a can becomes tfiipty or.an end breaks 
lietwecn the can and the receiving rollers, the spoon levw is 
arranged to^lr*)p and antomati(;ally slop thi' machine, so 
ensuring an equal irumber of ends of sliver throughout 
the length of the l^i. The laps are next mouthed behind 



a (jprabing machine, which may be of the Noble, Lister, 
or Heilmann type. 

Coinhimj .—A comb is for the purpose of remoying,from 
tbe silk all nops, dirt, straws, for eliminating fibres be¬ 
low a predetermined length, and delivering the comhed 
material in the form of a sliver. Tlfl! Heilmann principle 
is a very good one fo»silk fibres, and is illustrated in Figs. 
Ill and 115. The lap is placed at A, and is revolved 
slowly by rollafs under it, tlie sliver passing to the [iressure 
roller B and thence to the feijd giid C. This latter con-’ 
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sists of two smooth brass grsAb (into whipfi fit the pin* of' 
the overhead comb D. When the nip B is closed,.the feed' 
comb D ]}eing gifted, the grid mpves bac^-for a portion of 
sliver; then the comb D descends, penetrating the sliver> 
Then, the lowei;,hinge of,the nip being opened, the sillr is 
'itravierstJd through thu mouth of the nip, which closes, and" 
so holds fast a tuft of silk, projecting so that.tfie teeth of the 
comb F on the comb revolving can comb or dress the 
fibres. The short fibres (exhaust noils) G which collect on 
the teeth '?tt the comb are removed by a quickly revolving 



Ktg. 115 — Improved combing machine (Heilmann system). 

brush H, which dcubsits the combings on to a doffer 
roller J, from which they are stripped as a broad fleece by 
the doffer comb K and drop into the box L. When the tuft 
of silk is sufficiently combed the rollers M are operated in 
such a manner as to lay hold of the combed portion, and 
so draw the other, or uncombed, end of the tuft through 
the revolving teeth o'! the cylinder, which clears the silk, 
as described, for the first end. The combed tuft is 
delivered to the creeper N, formed into a sliver, and 
delivered to the can P. 

The proportion of combed sliver to combings (exhaust’. 





